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EXECUTIVE SUMMARY 

ES-1 INTRODUCTION 

This report presents a summary of a dissolved phase groundwater investigation conducted in the 

"Backyards Area" of the Chevron Hawaii Refinery (Refinery) located in Kapolei, Oahu, Hawaii. 

During June 1996, Dames & Moore performed groundwater sampling of selected wells in the 

Backyards Area. Toe groundwater samples were analyzed for organic and inorganic dissolved phase 

constituents. Following completion of the laboratory analyses, the data were used for evaluation of 

potential human and ecological risks in the Backyards Area. 

Toe objectives of the dissolved phase investigation were as follows: 

• Assessment of the lateral distribution of dissolved constituents in the Backyards Area associated 

with light non-aqueous phase liquids (LNAPL) or other Refinery sources; 

• Collection of data to evaluate the attenuation and biodegradation relationships for Backyards 

Area dissolved constituents; 

• Collection of data for Tier 1 and Tier 2 Risk Assessment; and 

• Assessment oflocations and parameters appropriate for a dissolved phase monitoring program . 

Toe nature and lateral extent of constituents dissolved in groundwater in the Backyards Area have 

not previously been evaluated. This evaluation of the potential presence of dissolved phase 

constituents was performed by groundwater sampling and analysis from existing wells located in the 

Backyards Area. 

ES-2 FIELD INVESTIGATION AND RESULTS 

Existing wells located along three profiles were selected oriented along groundwater flowlines 

downgradient of the LNAPL plume in the Backyards Area. In addition, a cross-gradient well 

location and an upgradient well located at the east side of the Refinery were selected as 

"background" wells. In addition, data from offsite groundwater sampling and analysis provided 
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additional background water quality data. Several additional wells in the Backyards Area were 

added as sampling locations for this investigation, based on the locations of the RFI facilities. 

Chemical analysis were focused on dissolved phase constituents of concern associated with 

petroleum hydrocarbons and the degradation of hydrocarbons in the environment (intrinsic 

biodegradation), and selected wells were analyzed for additional chlorinated organic compounds. 

These analyses were performed to provide a "baseline" evaluation of groundwater conditions and 

to evaluate for the presence of a wide range of compounds that may be present from various sources. 

The groundwater samples were analyzed for the following: 

• Volatile organic compounds (VOCs) using United States Environmental Protection Agency 

(EPA) Method 8260; 

• Semi-volatile organic compounds (SVOCs) using EPA Method 8270; 

• Polynuclear aromatic hydrocarbons (P AHs) were analyzed by EPA Method 8270 with selected 

ion monitoring (SIM); 

• Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method 

6000/7000; and 

• Intrinsic biodegradation parameters. 

LNAPL was found in three of the wells sampled(wellsD6-R34, D7-15 and D7-33). Well D6-R34 

is inside of the BackyardsLNAPL plume area. The presence of the LNAPL at wells D7-15 and D7-

33 indicates a small localized area with a thin accumulationofLNAPL floating on the groundwater 

table. The LNAPL in this area appears to be separated from other Refinery Backyards Area LNAPL 

to the north. 

The primary organic constituents observed in the dissolved phase data are benzene, toluene, 

ethylbenzene, and xylenes (BTEX) and PAH compounds. BTEX and PAH compounds were not 

detected in either the upgradient or cross gradient background wells. No other VOCs and SVOCs 

have been detected at any of the wells included in this investigation at concentrations in excess of 

laboratory practical quantitationlimits (PQLs), except for bis (2 ethylhexyl) phthalate, a commonly 

observed laboratory cross-contaminant. The organic compound data do not indicate the presence 

of constituents unrelated to LNAPL (such as chlorinated solvents). 
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Intrinsic biodegradation monitoring parameters reveal trends indicative of on-going in-situ 

biodegradation of dissolved constinuents from the LNAPL. The trends are most apparent in the 

sulfate, dissolved oxygen and oxidation reduction potential data, all of which increase in 

concentration with distance downgradientfrom the LNAPL. The trends are also most evident when 

the Backyards Area well data are compared to data from off-site wells, and the trends are more 

clearly apparent in the data from the north and central profiles. The south profile data are believed 

to be influenced by the localized presence of LNAPL in the D7-15 and D7-33 area. The pH and 

nitrogen data suggest a similar, less well defined trend. 

Superimposed on the inorganic data is the trend of increased salinity with proximity to the ocean. 

The salinity trend is clearly evident in the TDS and chloride data. 

ES-3 RISK ASSESSMENT SUMMARY 

Under current conditions, none of the dissolved phase groundwater chemicals of potential concern 

(COPCs) except arsenic and mercury were found in sufficient concentration in the wells located 

nearest to the Pacific Ocean to pose a potential human health threat to recreational users of the ocean. 

Arsenic and mercury levels exceeded their respective risk-based screening levels (RBS Ls) that were 

derived from Ambient Water Quality Criteria (AWQC) based on fish consumption. However, the 

arsenic and mercury levels were considered within range of naturally occurring levels in seawater; 

high salinity is present at the wells near the ocean. 

Monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific Ocean. 

LNAPL migration to the ocean in the future is unlikely due to the flat groundwater gradient, high 

residual water saturation of the vadose zone due to tidal fluctuations, and monitoring observations 

that the plume is stable. 

Current and future on-site workers could potentially be exposed to volatile chemicals released from 

the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates 

an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery. 

There are no identified ecological health threats from the hydrocarbon plume. 
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The following summarizes the results of this refined CSM: 

Receptor Type of COPCs Pathway Risk Action 

Current Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial Worker 
Nonvolatile and LNAPL Risk Assessment 
LNAPL -Volatile, (In Progress) 
Semivolatile, None 

Off-site Worker Nonvolatile Inhalation Insignificant exposure 
Soil -Volatile, None 

Recreational User Semivolatile, Dermal, Insignificant exposure 
Nonvolatile Ingestion 

None 
Organisms in Ocean; Pelagic Uptake Insignificant exposure 
Birds and Shorebirds 

None 
Terrestrial Birds and Mammals Inhalation Insignificant exposure 

Future Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial Worker 
Nonvolatile and LNAPL Risk Assessment 
LNAPL -Volatile, (In Progress) 
Semi volatile, 
Nonvolatile 

Off-site Worker Soil -Volatile, Inhalation Insignificant exposure None 
Semi volatile, 
Nonvolatile 

Construction Worker Inhalation, Potential exposure to Institutional 
Dermal, chemicals in groundwater Controls 
Ingestion andLNAPL 

Recreational User Dermal Potentially significant Plume Stability 
Ingestion exposure; contingent upon Evaluation 

plume migration Program 

Organisms in Ocean; Pelagic Uptake Potentially significant Plume Stability 
Birds and Shorebirds exposure; contingent upon Evaluation 

plume migration Program 

Terrestrial Birds and Mammals Inhalation Potentially significant Plume Stability 
exposure; contingent upon Evaluation 
plume migration Program 
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ES-4 RECOMMENDATIONS 

The data from this investigation were developed by sampling and analysis of 19 wells in the 

Backyards Area during June 1996. The data from the June 1996 provide a baseline set of data for 

comparison with future sampling events. Based on the data from this investigation, a reduced 

number of wells and monitoring parameters would be effective for future monitoring. The additional 

monitoring recommendations have been implemented through the Plume Wide Groundwater 

Monitoring Program submitted to EPA and the State of Hawaii Department of Health. 
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1.0 INTRODUCTION 

This report presents a summary of a dissolved phase groundwater investigation conducted in the 

"Backyards Area" of the Chevron Hawaii Refinery (Refinery) located in Kapolei, Oahu, Hawaii 

(Figure 1). The dissolved phase assessment was conducted in accordance with our June 4, 1996 

Workplan, and as reviewed and approved by the United States Environmental Protection Agency 

(EPA). During June 1996, Dames & Moore performed groundwater sampling of selected wells in 

the Backyards Area. The groundwater samples were analyzed for organic and inorganic dissolved 

phase constituents. Following completion of the laboratory analyses, the data were used for 

evaluation of potential human and ecological risks in the Backyards Area. 

The objectives of the dissolved phase investigation were as follows: 

• Assessment of the lateral distribution of dissolved constituents in the Backyards Area associated 

with light non-aqueous phase liquids (LNAPL) or other Refinery sources; 

• Collection of data to evaluate the attenuation and biodegradation relationships for Backyards 

Area dissolved constituents; 

• Collection of data for Tier 1 and Tier 2 Risk Assessment; and 

• Assessment oflocations and parameters appropriate for a dissolved phase monitoring program. 

The Backyards Area dissolved phase investigation is one component of the Refinery-Wide Site 

Assessment investigations conducted by Chevron to evaluate the nature and extent of environmental 

impacts associated with a subsurface LNAPL plume present on top of groundwater beneath the 

Refinery. Previously, the distributionofLNAPL in the Backyards Area and at the perimeter of the 

Refinery was delineated (Dames & Moore, 1995a, 1996a), and the groundwater flow direction and 

gradient conditions within the uppermost aquifer beneath the Refinery were evaluated (Dames & 

Moore, 1995b). 

The nature and lateral extent of constituents dissolved in groundwater in the Backyards Area have 

not previously been evaluated. This evaluation of the potential presence of dissolved phase 

constituents was performed by groundwater sampling and analysis from existing wells located in the 

Backyards Area. To evaluate spacial distribution of dissolved constituents, including attenuation 
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of potential constituents of concern, three profiles of wells were selected oriented along groundwater 

flowlines downgradientofthe LNAPL plume in the Backyards Area. In addition to the profile wells, 

several additional existing monitoring wells were added to the sampling program to further 

characterize existing groundwater conditions in the Backyards Area. Finally, cross-gradient and 

upgradient wells were sampled for "background" dissolved constituent data. 

2.0 SITE DESCRIPTION AND BACKGROUND 

2.1 PHYSICAL SETTING 

The Refinery is situated on approximately 248 acres located within the Campbell Industrial Park on 

the Ewa Plain, Oahu, Hawaii. Land use in the area is either industrial or undeveloped, and zoned 

for industrial or agricultural development. The Pacific Ocean borders the Refinery to the west. To 

the north is Malakole Street and a relatively undeveloped parcel located between the Refinery and 

the Barber's Point Harbor. The area to the east of the Refinery includes several industrial or 

commercial warehouse structures, and some undeveloped land along Hanua Street. The area to the 

south of the Refinery is occupied by a petroleum storage tankfarm owned by the Hawaiian Electric 

Company (HECO), vacant land and an industrial facility owned by Brewer Industries. The 

Backyards Area of the Refinery is situated between the Pacific Ocean and the main processing 

facilities of the Refinery (Figure 2). The Refinery was constructed in the late 1950's, and was one 

of the earliest tenants in the Campbell Industrial Park. Prior to construction of the Refinery, the 

property in the area was largely undeveloped. 

The topography in the vicinity of the Refinery is nearly flat, with relatively little relief or 

development of surface water drainage features. Ground surface elevations at the Refinery range 

from approximately 5 to 15 feet above mean sea level (MSL). The Refinery is situated on an 

emerged coral reef complex in which numerous surface and subsurface voids have developed, 

described as a karst topography. Due to the numerous voids and karst features, thin soil 

development, relatively low rainfall (less than 20 inches of precipitation per year on average), and 

limited surface water drainage, much of the precipitation infiltrates to the water table, and runoff is 

limited. 
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2.2 SITE HISTORY AND FEATURES 

The development of the Refinery has involved construction of numerous above-ground petroleum 

storage tanks, associated piping, and several petroleum processing facilities. The petroleum storage 

tanks were initially single bottom structures. Over the history of the Refinery, various parts of the 

site have been used as materials storage or handling areas. Some of the activities historically 

perf 01med at the Refinery have been identified as potential sources of impacts to soil or 

groundwater. A summary of the activities and historic facilities that have the potential for soil or 

groundwater impacts is included in the RCRA Facilities Assessment (RFA) (A.T. Kearney, 1986) 

and RCRA Facilities Investigation(RFI) (Engineering Sciences, Inc., 1993) reports. The RFI report 

has been accepted as complete by the EPA, and no further action associated with the RFI facilities 

is required. Figure 3 summaries the locations of Solid Waste Management Units (SWMUs) that 

have been identified at the Refinery during the RFA and RFI assessments. Many of the SWMUs 

are historic facilities that have been completely removed from the site. 

2.3 GEOLOGIC SETTING 

The Refinery area geologic setting consists of coastal plain deposits, including coral reef deposits, 

coralline debris, and alluvium that are built up on the flanks of the Waianae Volcano. The coastal 

plain sedimentary deposits, referred to as the "caprock" due the relatively low permeability of the 

lower sediment deposits, are approximately 600 feet thick in the vicinity of the Refinery. The low 

permeability ( fine grained) alluvium and lagoonal deposits are inter bedded with, and laterally grade 

into relatively highly permeable coral reef and coralline debris (sand and gravel) deposits. 

Shallow subsurface geologic conditions in the vicinity of the Refinery have been documented in 

boring logs of hundreds of borings and monitoring wells completed since construction of the 

Refinery. The borings have consistently encountered various types of corals, ranging from highly 

permeable barrier reef deposits with large open voids to finer-grained lagoonal sand and mudstone 

without visible porosity. The lateral persistence of different coral lithologies is limited, and specific 

correlations of rock types has not been established. The majority of borings drilled in the vicinity 

of the Refinery have penetrated to a depth of not more than approximately 25 feet below ground 

surface (bgs). Based on regional data, a relatively permeable coralline limestone aquifer exists 

within the uppermost 150 feet of the caprock. A relatively low permeability sedimentary mudstone 

(aquitard) zone exists between 150 and 190 feet bgs, followed by additional discrete coral and 
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mudstone zones. The caprock therefore consists of multiple interbedded discrete aquifer and 

aquitard zones. 

2.4 HYDROGEOL<JGIC SETTING 

Groundwater is found within the uppermost coralline aquifer at an elevation of approximately Oto 

3 feet above MSL, or a depth of from 5 to 15 feet bgs. Groundwater is also present in lower aquifer 

zones. The uppermost aquifer contains an uppermost lens of "fresh" groundwater, floating on top 

of the denser salt water ?,t~ent in the lower part of the aquifer. The fresh groundwater reflects 

regional recharge from infiltration of precipitation, runoff, and irrigation return flow. The thickness 

of the fresh water lens and the location of the fresh water - salt water interface is generally as 

described by the Ghyben-Herzberg relationship. In the vicinity of the Refinery, available water 

quality and salinity profile data indicate that the fresh groundwater lens is approximately 40 feet 

thick, and is considered to be brackish, based on total dissolved solids (IDS) concentrations. 

Groundwater in the upper aquifer is tidally influenced throughout the entire Refinery area, and 

diurnal tidal groundwater level fluctuations have been observed at a distance of more than 3 500 feet 

from the coastline. The tidal fluctuations result in highly variable groundwater gradient conditions. 

On average, the horizontal groundwater gradient is towards the ocean. Figure 4 shows average 

groundwater table elevation contours, measured over a 24-hour period of large diurnal tidal 

fluctuations. The average horizontal gradient in the region is relatively flat, estimated at 

approximately 0.0002. An upward vertical gradient has been demonstrated in monitoring well 

clusters at the Refinery. 

Aquifer properties of the uppermost coralline aquifer include a relatively high hydraulic conductivity 

and effective porosity. Estimates of hydraulic conductivity are on the order of 1000 feet per day 

(ft/day), based on analysis of pump test and tidal data at the Refinery and elsewhere in the vicinity. 

An effective porosity (storage coefficient) of 0.1 has been reported in regional water resources 

studies; however, the average porosity appears to be greater than 0.1, possibly as high as 0.15 to 0.2, 

based on the abundant presence of the subsurface voids. Based on the average gradient, the 

estimated aquifer parameter values, and application of Darcy's Law, the average groundwater flow 

velocity is estimated to be in the range from 1 to 2 ft/day. 

Groundwater in the uppermost aquifer is not used for domestic or irrigation purposes, due to high 

IDS concentrations. The groundwater beneath the Refinery is considered by the State of Hawaii, 
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Department of Health (HDOH) to be non-potable. Groundwater is used for industrial purposes at 

the Refinery and elsewhere within the Campbell Industrial Park. The groundwater extraction wells 

located at the Refinery Acid Plant and LPG facility produce on the order of 0.7 and 1.2 million 

gallons per day (MGD), respectively. The average groundwater contour lines and resultant 

groundwater vectors shown on Figure 4 indicate the presence of cones of depression associated with 

these wells. The actual drawdowns associated with these relatively high production rates appear to 

be minor, on the order ofless than one foot. It is probable due to the high permeability of the coral 

that groundwater levels are maintained by the proximity of the ocean. 

A LN APL plume is present in the Backyards Area, and Chevron has conducted site assessment 

investigations to delineate the extent of LNAPL, established a plume stability evaluation program, 

and performedLNAPL recovery. No LNAPL migration has been observed, and based on ongoing 

monitoring and assessment data trends, recovery operations and source control measures conducted 

at the Refinery over the years, the LNAPL plume in the Backyards Area is believed to be stable. 

Plume stability is also enhanced by high relative saturation by water within the vadose zone that is 

maintained by the tidal fluctuations. 

3.0 DISSOLVED PHASE SAMPLING METHODOLOGY 

3.1 SELECTION OF SAMPLING LOCATIONS 

To evaluate the nature and lateral extent of constituents dissolved in groundwater, a strategy was 

developed involving selection of existing wells located along three profiles oriented along 

groundwaterflowlines downgradientof the LNAPL plume in the Backyards Area. Figure 5 shows 

the location of all wells in the Backyards Area, along with the locations of the profile wells and other 

wells selected for sampling and analysis as part of this investigation. The profile wells are oriented 

east to west as follows: 

• North Profile (consisting of wells C4-76, B4-61, and A3-62); 

• Central Profile (consisting of wells D6-R34, C6-R36, C6-R37, and C6-56); and 

• South Profile (consisting of wells D7-34, D7-15, D7-33, and D7-51). 

In addition, a cross-gradient well location (C2-64) and an upgradient well located at the east side of 

the Refinery (13-67) were selected as "background" wells. Subsequent to the June 1996 sampling 

of the Backyard Area wells, additional groundwater sampling and analysis was performed as part 
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ofOff-SiteSiteAssessmentlnvestigations(Dames & Moore, 1997a, 1997b, 1997c, 1997d), which 

have provided additional background water quality data. 

Several additional wells were added as sampling locations for this investigation, based on the 

locations of the RFI facilities (Figure 3 ). Current or former facilities areas in the Backyards Area 

that may have the potential to have impacted groundwater include: the former LPG Area Cooling 

Water Pond; the former Waste Pile "C" Area; and the North and South Ocean Ponds; all located 

seaward of Makai Road. Other potential source areas in the Backyards Area include: the former 

Amine Wash Water Impoundment; the Neutralization Pond, Settling Basin and North Surge Pond 

(upgradient of the Oxidation Ponds); the Empty Drum Storage Area and MEK!PaintPits located near 

the north end of the North Ocean Pond; Acid Neutralization Sumps near the Acid Plant; the API 

Separator; and the Clay Dewatering Basin near the Crude Distillation Unit. 

The evaluation of proposed dissolved phase assessment wells relative to RFI facilities was 

completed to provide an understanding of potential "noise" that may complicate the assessment of 

dissolved phase impacts related to the LNAPL, and to allow for refinement of profile locations, 

modification of monitoring parameters, and addition of supplemental monitoring locations, if 

appropriate, to more completely evaluate potential dissolved phase impacts. 

Based on the RFI facility locations, the following additional wells were included in the Backyards 

Area dissolved phase assessment, for the following reasons: 

• 

• 

• 

• 

• 

• 

• 

Well C3-65, to compare to Well C4-76 to evaluate impacts that may be present from the former 

sewer sludge impoundment (RFI Unit 14); 

Well B5-R08, to evaluate impacts from Waste Pile C (RFI Unit 25) and/or Landfill A (RFI Unit 

11); 

Well C6-58, to compare to Well C6-56 to evaluate impacts that may be present from the North 

Ocean Pond (RFI Unit 22); 

Well C6-R04, located near one of the MEK/Paint Pits (RFI Unit 37); 

Well D8-48, to compare to Well D7-51 to evaluate impacts that may be present from the North 

Ocean Pond; 

Well C7-54, located downgradient of the North Ocean Pond; and 

Well D8-50, located downgradient of the South Ocean Pond . 
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3.2 ANALYTICAL PROGRAM 

Chemical analysis were focused on dissolved phase constituents of concern associated with 

petroleum hydrocarbons and the degradation of hydrocarbons in the environment (intrinsic 

biodegradation). Details of the analytical program were presented in the Workplan (Dames & 

Moore, 1996b) reviewed and approved by EPA, and are summarized on Table 1. 

The groundwater collected from the upgradientwell of each profile (wells C4-76, D6-R34, and D7-

34), the background wells (C2-64 and I3-67), and most of the additional wells (C3-65, B5-R08, C6-

R04, D8-48, C7-54, and D8-50) were analyzed for a more extensive list of parameters. These 

analyses were performed to provide a "baseline" evaluation of groundwater conditions and to 

evaluate for the presence of a wide range of compounds that may be present from various sources. 

The groundwater samples from these wells were analyzed for the following: 

• Volatile organic compounds (VOCs) using United States Environmental Protection Agency 

(EPA) Method 8260; 

• Semi-volatile organic compounds (SVOCs) using EPA Method 8270; 

• Polynucleararomatic hydrocarbons (P AHs) were analyzed by EPA Method 8270 with selected 

ion monitoring (SIM); 

• Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method 

6000/7000; and 

• Intrinsic biodegradation parameters. 

The groundwater collected from the remaining profile wells (B4-61, A3-62, C6-R36, C6-R37, 

C6-56, D7-15, D7-33, and D7-51) and one of the additional wells (C6-58) were analyzed for the 

following selected constituents: 

• 

• 

• 

• 

Benzene, toluene, ethylbenzene, and total xylenes (BTEX) using EPA Method 8260; 

P AHs using EPA Method 8270 (SIM); 

Select metals (arsenic, cadmium, lead, mercury, nickel, and vanadium) using EPA Method 

6000/7000; and 

Intrinsic biodegradation parameters . 
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All groundwater samples were submitted to the contract laboratory for intrinsic biodegradation 

parameter analyses, as identified in the Chevron Research and Technology Company (CRTC) 

March 1995 "Protocol for Monitoring Intrinsic Biodegradationin Groundwater." The analyses listed 

below reflect CRTC protocol testing methods including: 

• Alkalinity using EPA Method 310.2 colorimetric; 

• Nitrate using EPA Method 353.2 or SW-9200; 

• Sulfate using EPA Method 375.4 or SW-9036/9038; and 

• Ferrous iron using EPA Method 200.7 or SW-6010. 

Finally, analysis of groundwater salinity parameters was performed to evaluate the extent of salinity 

from sea water mixing with the groundwater. All groundwater samples were analyzed for the 

following parameters: 

• Total dissolved solids (TDS) using EPA Method 160.1; and 

• Chloride using EPA Method 300.0/325.3. 

3.3 SAMPLING AND SAMPLE HANDLING 

Sampling was scheduled to occur during a period of minimal tidal fluctuations during the sampling 

period. Scheduling sampling during a period of an intermediate tidal stage when diurnal tidal 

fluctuations were minimal was intended to yield consistent, reproducible data that reflected average 

conditions, and could be readily implemented in the field. 

3.3.1 Well Purging 

Prior to sampling, each well was monitored for the presence of organic vapors using a 

photo ionization detector (PID), sounded for depth to groundwater, and purged of a minimum of three 

well volumes. Disposable bailers were used to purge the 2-inch and 4-inch wells. The 8-inch wells 

were purged using a compressed air-powered diaphragm pump. Purged water was placed into 55-

gallon drums and transferred to the contractors wash pad area, for treatment at the Refinery 

wastewater treatment facility. 
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3.3.2 Field Parameters 

During purging, the following field parameters were measured: 

• temperature; 

• pH; 

• electrical conductivity; 

• dissolved oxygen; and 

• oxidation-reduction potential. 

These parameters were monitored during well purging to evaluate the adequacy of purging and to 

provide the field intrinsic biodegradation data. A downhole dissolved oxygen monitor was used. 

All other field parameters were measured in a flowcell attached to a peristaltic pump. Dissolved 

oxygen was not measured in well D7-15 as a sheen of LNAPL was observed floating on the 

groundwater. 

Water was purged until water quality parameters had stabilized or 3 to 5 well volumes had been 

removed from the well, whichever was less. Stabilization of water quality parameters included three 

consecutive readings for pH to± 0.2 units, specific conductivity to± 5%, and temperature to± 

0.1 °C. 

3.3.3 Groundwater Sample Collection 

Samples were collected within24 hours of purging from wells A3-62, C6-58, C6-56, C7-54, D7-51, 

D8-50, and D8-48. Samples were collected from all other wells immediately following purging. 

Samples were collected in the following order: 

Volatile organics: 

Other organics: 

Samples for volatile organics were collected using a disposable bailer fitted 

with a bottom emptying device. Samples were placed in 40-milliliter (ml) 

VOA vials. 

Samples for other organics were collected using a disposable bailer fitted 

with a bottom emptying device. Samples were placed in I-liter amber glass 

bottles. 
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Ferrous iron: 

Metals: 

Other samples: 

Samples for ferrous iron were collected using the peristaltic pump. A 

disposable 0.45-micron membrane filter was placed in-line along the 

discharge hose of the pump. The apparatus was kept shaded from the sun 

during sampling. Samples were placed in 250ml plastic bottles. 

Samples for metals were collected using a disposable bailer fitted with a 

bottom emptying device. Samples were placed in a I-liter plastic bottle 

preserved with nitric acid. 

Samples for intrinsic biodegradation parameters (alkalinity, nitrate, and 

sulfate) and salinity parameters (total dissolved solids and chloride) were 

collected using a disposable bailer fitted with a bottom emptying device. 

Samples were placed in 500ml plastic bottles. 

3.4 CHEMICAL ANALYSIS 

Samples were sent to Lockheed Laboratory of Las Vegas, Nevada to be analyzed for the project 

analytical program. Ferrous iron samples were analyzed by the Environmental Laboratory of the 

Pacific (ELP) in Honolulu, Hawaii, rather than Lockheed, due to short holding time limitations. All 

laboratory results from Lockheed were analyzed on a normal tum-around-time basis, and results 

were submitted in both electronic data deliverable (EDD) and hard-copy format. Dames & Moore 

performed Data Quality Objective (DQO) level 3 data validation on all of the data. Following 

completion of the data validation, the data were included in an electronic database. 

4.0 GROUNDWATER ANALYTICAL RESULTS AND DISCUSSION 

The dissolved phase investigation results include both field and laboratory data. Field data included 

the results of monitoring of field parameters during well purging, including the intrinsic 

biodegradation parameters dissolved oxygen, pH and oxidation-reduction potential. Laboratory data 

included organic compounds (VOCs, SVOCs, BTEX and P AHs) and inorganic parameters (metals, 

salinity, and intrinsic biodegradation parameters). This section summarizes the analytical results 

from this investigation; the data have been used for risk evaluation (Appendix D), as summarized 

in Section 5.0. Conclusions, including discussion of the results, evidence of impacts from LNAPL 

and the SWMUs, and conclusions from the Risk Evaluation, are presented in Section 6.0. 
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4.1 FIELD PARAMETERS 

Table 2 presents a summary of the final field parameters collected at the completion of well purging. 

All field parameter observations were recorded on field data sheets during well purging. Most of 

the field parameters stabilized within a couple casing volumes; however, oxidation-reduction 

potential typically required more time to stabilize. Table 2 also shows the volume of groundwater 

purged from each well. 

The field parameter data are summarized on Figure 6. There are a couple of general patterns that 

can be observed from these data, including: electrical conductivity, dissolved oxygen and oxidation

reduction potential tend to increase in a downgradient (towards the ocean) direction. These trends 

are most apparent in the north and central profile areas, and are not clearly evident along the south 

profile. 

4.2 LABO RA TORY PARAMETERS 

Laboratory analyses were performed for all organic and inorganic constituents identified in the 

analytical program. Most of the organic compounds that were analyzed, and several of the metals, 

were not detected at concentrations in excess of the laboratory practical quantitation limits (PQLs ). 

Table 3 presents a summary of all parameter concentrations detected in excess of the PQLs. A more 

complete summary of all analytical results is included in Appendix A - Laboratory Data Summaries. 

The Appendix A summary tables show the specific PQLs for all analyses, and estimated values of 

compounds detected at concentrations above the method detection limits (MDLs) and below the 

PQLs. Data flags established during the data validation are shown on the Appendix A summary 

tables. Validation reports are included in Appendix B. 

4.2.1 Volatile Organic Compounds 

All VOCs wer__e analyzed using EPA method 8260; however, at several of the wells, quantification 

of BTEX constituents only was specified. The full 8260 analyses were performed to more fully 

characterize groundwater conditions at the upgradient well in each profile, and at supplemental 

locations downgradient of potential RFI source areas. 

The results of the VOC analyses indicated that only BTEX compounds were quantified at 

concentrations in excess of PQLs. The BTEX results are presented on Figure 7. The data indicates 
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the presence oflow concentrations(in some cases below the PQL) of individual BTEX compounds 

at the upgradient well in the northern and central profile lines, with no detections of these 

compounds further downgradient. At the southern profile, BTEX is not detected at the most 

upgradientwell D7-34, but was detected further downgradient. Highest BTEX concentrations were 

found at well D7-15, and the BTEX concentrations decreased downgradient of well D7-15. These 

results are consistentwith the observed presence ofLNAPL at wells D7-15 and D7-33. The VOC 

detections being limited to BTEX is consistent with the constituents associated with LNAPL, and 

indicates an absence of chlorinated compounds that may have been used at, or derived from wastes 

from the SWMUs. 

4.2.2 Semi Volatile Organic Compounds 

All SVOCs were analyzed using EPA method 8270. Full 8270 analyses were performed for selected 

wells, and other wells were analyzed only for P AHs. To achieve the low detection limits desired for 

risk assessment purposes, selected ion monitoring (SIM) procedures were used for the P AH analyses. 

Wells C3-65, C4-76, D6-R34, C6-R04, B5-R08, C7-54, D7-34, D8-50, and B-67 were analyzed for 

the full 8270 analyses. 

The primary SVOC compounds detected were P AHs. The P AH concentrations detected in excess 

of the PQLs are shown for each well on Figure 8. The data indicate that the highest P AH 

concentrations in the northern and central profiles are found at the upgradient wells, and the P AH 

concentrations attenuate in a downgradient direction. At the south profile area, a pattern similar to 

that observed for the BTEX data is evident for the PAHs. At the upgradientwell D7-34, PAHs were 

not detected; however, relatively high concentrations were observed at well D7-15. PAH 

concentrations attenuate.,flowngradient of well D7-15. As with the BTEX results, these PAH data 

are consistent with the presence of the LNAPL found in the D7-15 area. 

Only one 8270 compound besides the P AH compounds was detected at a concentration above the 

PQL. Bis (2 ethylhexyl) phthalate was detected at concentrations above the estimated MDL at wells 

C3-65, C4-76, D6-R34, D8-50 and B-67. Bis (2 ethylhexyl) phthalate is a common plasticizer 

compound that is also a commonly encountered laboratory cross-contaminant, which may be the 

source of this compound in some or all of the samples. The 340 micrograms per liter (µg/L) 

concentration of bis (2 ethylhexyl) phthalate found in the sample from well D6-R34 is a relatively 

high concentration of this compound to be due to laboratory cross-contamination. Potential sources 

for this compound at well D6-R34 are unknown; the well is located in the LNAPL plume area. 
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4.2.3 Metals 

Analyses were completed for arsenic, chromium, lead, mercury, nickel and vanadium; low 

concentrations of several of these metals were detected at a few wells as shown on Table 3. At well 

D7-34 all of the metals were detected. These data suggest a localized area at well D7-34 with metals 

impacts observed in the groundwater. All other wells metals concentrations are likely due to low

level background or regional dissolved metals conditions. 

4.2.4 Salinity Parameters 

Salinity parameters (TDS and chloride) were typically detected in most of the wells, consistent with 

naturally occurring dissolved groundwater chemistry. Figure 9 shows the inorganic constituent data, 

which are summarized in Table 4. Toe salinity trend is clearly shown by the TDS data shown on 

Table 4. TDS ranges 2,000 to 15,000 milligrams per liter (mg/L), with higher concentrations 

consistently observed at the wells located nearest the ocean. A similar trend is observed using the 

chloride data. 

4.2.5 Intrinsic Biodegradation Parameters 

Evaluation of intrinsic biodegradation parameters is described in a draft American Society for 

Testing and Materials (ASTM, 1996) standard, and involves comparison of inorganic constituent 

data between water samples from inside and outside of a hydrocarbon source area for evidence of 

biological activity related to natural attenuation of petroleum hydrocarbons. For example, a 

reduction in sulfate or ferric iron concentrations (yielding an increase in ferrous iron) in wells inside 

of a plume relative to wells outside of the plume may indicate the presence and activity of sulfate 

or ferric iron consuming biota that reduce hydrocarbon concentrations, ultimately yielding carbon 

dioxide and water. Such reactions may also be indicated by a decrease in dissolved oxygen and an 

increase in dissolved and water carbon dioxide, yielding an increase in bicarbonate alkalinity. 

Alkalinity values tend to increase from outside of the plume to inside of the plume. It should be 

noted that alkalinity tends to increase when respiration of microorganisms occur, and in the 

dissolution of rock (especially in carbonate rocks). 

13 (97HON-464\464txt. wpd: I 6000-533-7 I 06-037) 

DAMES & MOORE 



Groundwater parameter values at which biodegradation can occur include: 

• pH between 6 and 8; and 

• Temperature between 5 and 25 degrees centigrade (°C), and biodegradation may increase in 

increasing temperatures. 

Intrinsic biodegradation may occur under either aerobic (requiring oxygen) or anaerobic (lacking 

oxygen) conditions. Anaerobic degradation conditions are generally indicated by the following: 

• Dissolved oxygen at concentrations of less than 1 mg/L; 

• Reducing conditions where the oxidation-reduction potential of groundwater is negative; 

• Nitrate is reduced to nitrite; 

• Sulfate is reduced to sulfide; and 

• Ferric iron is reduced to ferrous iron, thus ferrous iron increases. 

Therefore, the key intrinsic biodegradationindicatorparameters in which significant trends are most 

likely to be observed include pH, dissolved oxygen, oxidation-reduction potential, alkalinity, 

sulfate, nitrate, and ferrous iron. Temperature and electrical conductivity are field measurements 

that are routinely acquired during well purging. The temperature range at all of the wells is 

relatively warm, and suitable for biological activity. TDS and chloride data were collected to 

evaluate salinity impacts that may influence evaluation of electrical conductivity and other 

biodegradation parameter data. At this site, due to the proximity of the ocean, electrical 

conductivity, TDS, and chloride are more indicative of groundwater salinity than biodegradation 

activity. 

• 
Figure 9 summarizes the observed concentrations of the laboratory intrinsic biodegradation 

parameters at the site, and Figure 6 presents the field parameter data. The intrinsic biodegradation 

parameters concentrations are summarized in Table 4. Additional intrinsic biodegradationparameter 

data collected during site assessment investigations (Dames & Moore, 1997 a, 1997b, 1997 c, 1997 d) 

in the fall of 1996 from off-site background wells on parcels adjacent to the Refinery are summarized 

in Table 5. The off-site well locations are shown on Figure 2 and Figure 6 through Figure 9. 

Comparison of the data shown in Tables 4 and 5 and on Figure 9 show trends indicative of intrinsic 

biodegradation. This comparison is also summarized on Figure 10, which shows a bar-graph of the 

intrinsic biodegradation parameter concentrations with the wells grouped by area (background, 
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LNAPL and impacted wells, and Backyards Area downgradient wells). Trends that are present 

include bicarbonate enrichment and sulfate reduction, nitrate reduction, lower dissolved oxygen 

concentrations, and lower oxidation-reduction potentials present in the Backyards Area relative to 

the upgradient and offsite wells. Field parameters of dissolved oxygen and oxidation-reduction 

potential indicate that decreasing oxygen levels and a more strongly reducing environment is present 

at wells located within or near the LNAPL. These trends are all consistent with the occurrence of 

intrinsic biodegradation. 

4.3 QUALITY CONTROL DATA 

Quality Assurance/Quality Control (QNQC) procedures were defined in the Workplan, and 

included: field and laboratory duplicate analyses; travel and equipment blanks; matrix spike and 

matrix spike duplicate samples; and laboratory QA procedures. 

Samples were collected during the Backyards Area groundwater sampling to monitor the quality of 

the sampling, decontamination, and laboratory analytical procedures. Approximately 10 percent (2 

samples) of the groundwater samples were collected in duplicate. Both duplicate samples were 

analyzed by the contract laboratory for all investigation program parameters. The duplicate samples 

were named such that they were "blind" samples (i.e., the contract laboratory did not know that they 

were duplicates). 

Equipment Blank samples were collected from decontaminated equipment to monitor the 

effectiveness of the decontamination procedures. After decontamination, distilled water was passed 

over the sampling equipment and collected for analysis using the appropriate sample containers. An 

equipment blank sample (a frequency of one per 20 samples collected) was collected from the 

interface probe and purge pump used during this project. 

Travel blanks are prepared by the analytical laboratory using laboratory grade clean water. These 

samples were shipped from the laboratory with the clean sample containers and were returned to the 

laboratory in the iced cooler along with the collected groundwater samples from the field. One travel 

blank was included with each shipment to the laboratory and was analyzed for VOCs by EPA 

Method 8260. 
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The results of the QA samples analyzed for this investigation are summarized in the data summary 

tables (Appendix A), and the laboratory reports from these analyses are included in the Appendix 

C. 

4.4 DATA VALIDATION 

All laboratory data were validated prior to completion of the project report. Validation procedures 

included the following: 

• Review of holding times for each sample and analytical method; 

• Review of proper analytical methods as requested on the COC; 

• Review of proper detection limits for each analytical method; 

• Review proper reporting of results, and flagging of chemical data for qualitative and 

quantitative issues ( missed holding times, elevated detection limits due to dilution of sample, 

etc.); and 

• Work with contract laboratory in correcting errors in data packages. 

The validation reports for this project are included in Appendix B. 

5.0 RISK AND PATHWAY EVALUATION SUMMARY 

A refined Conceptual Site Model (CSM) was prepared to evaluate the potential human and 

ecological health risks associated with 1) the LNAPL plume; 2) the associated dissolved phase 

components in groundwater; and 3) chemically-impactedsoils in the Backyards Area. This section 

summarizes the CSM process and major findings of the refined CSM that is included as Appendix 

D. 

The three main elements of the refined CSM are identification of the following: 

• 

• 

• 

Sources, types of contamination, and chemicals of potential concern (COPC), including a 

discussion of environmental fate and transport; 

Potential human and ecological receptors; and 

Potentially complete pathways of exposure . 
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For purposes of the risk assessment, LNAPL samples were collected and analyzed for VOCs, 

SVOCs and metals from two wells (C4-66 and D7-35) in the Backyards Area. The analytical data 

for the dissolved phase groundwater and LNAPL were used to identify CO PCs. Figures 11 and 12 

present a summary of the potential transport mechanisms and complete exposure pathways for 

human and ecological receptors, respectively, in the Backyards Area. 

5.1 COPCs 

Chemically-impacted soils were previously evaluated as part of the RFI (Engineering Science, 

1993 ). Dissolved phase groundwater and LNAPL COP Cs were independently selected for human 

and ecological receptors based upon comparison to media-specific and receptor-specific risk-based 

screening levels (RBS Ls). In addition, the frequency of detection, background levels of inorganics, 

and potential for laboratory contamination were other criteria used in the COPC selection process 

(Figure 13). 

5.1.l Soil COPCs 

Based on the RFI (Engineering Science, 1993), levels of ethylbenzene, methylnaphthalene, 

phenanthrene, nickel and organic lead in near surface soils exceeded HDOH criteria in the North 

Ocean Pond and levels of chromium exceeded HDOH criteria in near surface soils in the South 

Ocean Pond. Nets have been placed at these ponds to limit access. Although CO PCs may also be 

associated with the subsurface soils in the capillary fringe zone in the plume area of the Backyards 

Area and in near surface soils in the netted areas of the North and South Ocean Ponds, direct contact 

pathways for subsurface soil for current and future on-site and off-site workers are incomplete. The 

relative contribution of volatile COPCs in soils relative to the volatile COPCs in LNAPL is 

considered minimal. 
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5.1.2 Dissolved Phase Groundwater and LNAPL COPCs 

Dissolved phase groundwater and LNAPL COPCs were independently selected for human and 

ecological receptors based upon comparison to media-specific and receptor-specific RBSLs. The 

COPCs for human and ecological receptors for each environmental medium are summarized as 

follows: 

Dissolved Phase Groundwater COPCs Soil COPCs LNAPLCOPCs 

Human Ecological Human Ecological Human Ecological 

l3enzo( a)anthracene Benz( a)anthracene Ethylbenzene Ethylbenzene Benzene* Ethylbenzene 

Benzo( a )pyrene Benzo( a)pyrene Methylnaphthalene Methylnaphthalene Ethylbenzene Toluene 

aenzo(b )fluoranthene Benzo(b )fl uoranthene Phenanthrene Phenanthrene Toluene Xylenes 

Benzo(g,h,i)perylene Benzo(g,h,i)perylene Chromium Chromium Xylenes Chrysene 

t;hrysene Chrysene Nickel Nickel Chrysene Pyrene 

bibenz( a,h )anthracene Dibenz(a,h)-anthracene Organic lead Organic lead Pyrene 1-Methylnaphthalene 

lndeno( 1,2,3-cd)pyrene Indeno( 1,2,3-cd)pyrene 1-Methylnaphthalene 2-Methylnaphthalene 

Naphthalene Fluorene 2-Methylnaphthalene Acenaphthene 

Bis (2- Phenanthrene Acenaphthene Fluorene 

thylhexyl)phthalate Pyrene Fluorene Naphthalene 

Arsenic Bis (2-ethylhexyl) phthalate Naphthalene Phenanthrene 

Chromium Arsenic Phenanthrene Arsenic 

..,ead Chromium Arsenic Chromium 

Mercury Lead Chromium Copper 

Mercury Copper Vanadium 

Nickel Vanadium Zinc 

Vanadium 

*Not detected; detection limit exceed the risk-based screenmg level (RBSL). 

Dissolved phase groundwater COPCs included semivolatile, and non-volatile chemicals. COPCs 

in LNAPL included volatile, semi-volatile chemicals and nonvolatile chemicals. 

5.2 RECEPTORS 

The human receptors potentially exposed to site contaminants were current and future on-site and 

off-site workers, recreational users of the Pacific Ocean and future construction workers. The 

primary ecological receptors potentially exposed to site contaminants under current and future site 

conditions are aquatic organisms, various species of birds and the mongoose, a mammal. 
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5.3 EXPOSURE PATHWAYS AND QUALITATIVE RISK EVALUATION 

The primary pathways of concern are summarized below for both current and future conditions. For 

current conditions for ecological receptors, there are no LNAPL CO PCs because the LNAPL is not 

at the ocean. The dissolved phase groundwater chemical concentrations from wells at the perimeter 

of the Refinery nearest to the ocean were below RBSLs, indicating insignificant exposure. 

Therefore, there are no potential ecological hazards in the Backyards Area to ecological receptors 

under current conditions. For human recreational users, arsenic and mercury were identified as 

dissolved phase groundwater COPCs in the wells nearest the ocean under current conditions. 

However, concentrations of these chemicals were comparable to levels found normally in seawater; 

high salinity is present at the wells near the ocean. Future worst case conditions, under the health

protective assumption that the LNAPL and dissolved phase groundwater were to migrate to the 

ocean without any dilution or attenuation, were represented by selecting the maximum detected 

chemical level for any well for both human and ecological receptors. 

Under current conditions, none of the dissolved phase groundwater COPCs except arsenic and 

mercury were found in sufficient concentration in the wells located nearest to the Pacific Ocean to 

pose a potential human health threat to recreational users of the ocean. Arsenic and mercury levels 

exceeded their respective RBSLs that were derived from Ambient Water Quality Criteria (A WQC) 

based on fish consumption. However, the arsenic and mercury levels were considered within range 

of naturally occurring levels in seawater. 

The monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific 

Ocean to date, nor is it likely to in the future. LNAPL migration to the ocean in the future is unlikely 

due to the flat groundwater gradient; high residual water saturation in the vadose zone that is 

maintained by tidal fluctuations; and monitoring observations that the plume is stable. In the 

unlikely event that the LNAPL plume were to reach the ocean and create a sheen, a potential 

chemical and physical hazard to breeding birds may be created. Therefore, a plume stability 

evaluation program has been implemented (Chevron, 1997). 
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Current and future on-site workers could potentially be exposed to volatile chemicals released from 

the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates 

an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery. 

There are no identified ecological health threats from the hydrocarbon plume. The following 

summarizes the results of this refined CSM: 

Receptor Type of COPCs Pathway Risk Action 

Current Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial Worker 
Nonvolatile and LNAPL Risk Assessment 
LNAPL -Volatile, (In Progress) 
Semivolatile, None 

Off-site Worker Nonvolatile Inhalation Insignificant exposure 
Soil -Volatile, None 

Recreational User Semivolatile, Denna!, Insignificant exposure 
Nonvolatile Ingestion 

None 
Organisms in Ocean; Pelagic Uptake Insignificant exposure 
Birds and Shorebirds 

None 
Terre~"trial Birds and Mammals Inhalation Insignificant exposure 

Future Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial Worker 
Nonvolatile and LNAPL Risk Assessment 
LNAPL-Volatile, (In Progress) 
Semivolatile, 
Nonvolatile 

Off-site Worker Soil -Volatile, Inhalation Insignificant exposure None 
Semivolatile, 
Nonvolatile 

Construction Worker Inhalation, Potential exposure to Institutional 
Denna!, chemicals in groundwater Controls 
Ingestion and LNAPL 

Recreational User Denna! Potentially significant Plume Stability 
Ingestion exposure; contingent upon Evaluation 

plume migration Program 

Organisms in Ocean; Pelagic Uptake Potentially significant Plume Stability 
Birds and Shorebirds exposure; contingent upon Evaluation 

plume migration Program 

Terrestrial Birds and Mammals Inhalation Potentially significant Plume Stability 
exposure; contingent upon Evaluation 
plume migration Program 
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6.0 SUMMARY AND CONCLUSIONS 

This report summarizes the results of an investigation to evaluate concentrations of, and human 

health and ecologic risks associated with, organic and inorganic constituents dissolved in 

groundwaterin the Backyards Area of the Chevron Hawaii Refinery, Kapolei, Oahu, Hawaii. The 

field work for the investigation was conducted in June, 1996 by groundwater sampling and analysis 

using existing wells at the Refinery. The human health and ecological risk assessment evaluated 

LNAPL and chemically impacted soil, as well as dissolved phase constituents. 

The June 1996 sampling was the first systematic assessment of dissolved phase groundwater 

constituents in the Backyards Area of the Refinery, and therefore constitutes a baseline assessment 

of Refinery groundwater conditions. As a baseline assessment, extensive lists of chemical 

parameters and monitoring wells were evaluated. Data from the June 1996 sampling reveal chemical 

trends, and target wells and chemical constituents for future investigation and monitoring. The 

results from this investigation have been used to develop a Plume-Wide Groundwater Monitoring 

Program (PGMP), which has been submitted to and approved by the EPA (Chevron, 1997). 

6.1 LNAPL 

LNAPL was found in three of the wells (D6-R34, D7-15 and D7-33) sampled. Of these three wells, 

the presence of LNAPL at well D6-R34 was anticipated based on previous LNAPL delineation and 

periodic visual monitoring. At wells D7-15 and D7-33, LNAPL has not previously been observed. 

The LNAPL was observed to enter wells D7-15 and D7-33 during well purging. The presence of 

the LNAPL at wells D7-15 and D7-33 indicates a small localized area with a thin accumulation of 

LNAPL floating on the groundwater table. 

The LNAPL in this area appears to be physically separated from other Refinery Backyards Area 

LNAPL to the north. Several un-impacted wells are visually monitored on a monthly basis between 

the D7-15 and D7-33 area and the LNAPL area to the north, including: D6-55; D7-53; D7-52; and 

D7-34 (Figure 5). Due to the presence of LNAPL in this area, wells D7-51 and D8-50 have been 

added as visual monitoring wells in the PGMP. Following the discovery of this LNAPL area, 

Chevron performed additional visual monitoring of all wells in the vicinity, and LNAPL was not 

observed in any other wells in the vicinity. 
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The presence of LNAPL in this area is believed to be responsible for the relatively higher 

concentrations of dissolved phase constituents found in wells located along the south profile. 

6.2 DISSOLVED PHASE CONSTITUENTS 

The primary organic constituents observed in the dissolved phase data are BTEX and P AH 

compounds. B TEX and P AH compounds were not detected in either the up gradient or cross gradient 

background wells. No other VOCs and SVOCs have been detected at any of the wells included in 

this investigation at concentrations in excess of laboratory PQLs, except for bis (2 ethylhexyl) 

phthalate, a commonly observed laboratory cross-contaminant. The organic compound data do not 

indicate the presence of constituents unrelated to LNAPL (such as chlorinated solvents) that 

potentially could have been due to the SWMU s described in the RCRA facilities investigations. The 

data from this investigation provide additional data to indicate that no further action, including 

groundwater monitoring, is necessary with respect to SWMUs located in the Backyards Area. 

The data indicate that the concentrations of the organic constituents that were detected attenuate 

rapidly in a downgradient direction. This is clearly evident in the data from the north and central 

profiles. The south profile wells exhibit higher constituent concentrations, which is consistent with 

the presence of the LNAPL found in the D7-15 and D7-33 area. Data from wells D7-51 and D8-50 

indicate that organic constituent concentrations also attenuate in a downgradient direction from this 

area. 

The priority pollutant metals results indicate that metals are not constituents of concern at most of 

the wells sampled. With the exception of well D7-34, metals concentrations observed were within 

the range of concentrations typical of background conditions, considering the groundwater salinity. 

Metals concentrations observed at well D7-34 are considerably higher than background well 

concentrations, or the concentrations observed at all other Backyards Area wells. This suggests the 

presence of a localized metals impact area. The metals concentrations in this area appear to attenuate 

rapidly in a downgradient direction, based on the data from well D7-15. 

Intrinsic biodegradation monitoring parameters reveal trends indicative of on-going in-situ 

biodegradation of dissolved constituents from the LNAPL. The trends are most apparent in the 

sulfate, dissolved oxygen and oxidation reduction potential data, all of which increase in 

concentration with distance downgradient from the LNAPL. The trends are also most evident when 

the Backyards Area well data are compared to data from off-site wells, and the trends are more 
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clearly apparent in the data from the north and central profiles. The south profile data are believed 

to be influenced by the presenceofLNAPL in the D7-15 and D7-33 area. The pH and nitrogen data 

suggest a similar, less well defined trend. 

Superimposed on the inorganic data is the trend of increased salinity with proximity to the ocean. 

The salinity trend is clearly evident in the TDS and chloride data. 

6.3 RISK ASSESSMENT SUMMARY 

Under current conditions, none of the dissolved phase groundwater CO PCs except arsenic and 

mercury were found in sufficient concentration in the wells located nearest to the Pacific Ocean to 

pose a potential human health threat to recreational users of the ocean. Arsenic and mercury levels 

exceeded their respective RBSLs that were derived from A WQC based on fish consumption. 

However, the arsenic and mercury levels were considered within range of naturally occurring levels 

in seawater; high salinity is present at the wells near the ocean. 

Monitoring data and visual observations indicate the LNAPL has not migrated to the Pacific Ocean. 

LNAPL migration to the ocean in the future is unlikely due to the flat groundwater gradient, high 

residual water saturation of the vadose zone due to tidal fluctuations, and monitoring observations 

that 1he plume is stable. 

Current and future on-site workers could potentially be exposed to volatile chemicals released from 

the LNAPL into indoor air. These exposures will be addressed in a separate report which evaluates 

an industrial worker scenario using a worst-case indoor air scenario for buildings at the Refinery. 

There are no identified ecological health threats from the hydrocarbon plume. 

6.4 FUTURE MONITORING 

The data from this investigation were developed by sampling and analysis of 19 wells in the 

Backyards Area during June 1996. The data from the June 1996 provide a baseline set of data for 

comparison with future sampling events. Based on the data from this investigation, a reduced 

number of wells and monitoring parameters would be effective for future monitoring. The additional 

monitoring recommendations have been implemented through the PGMP. 
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6.4. l Visual LNAPL Monitoring 

The objective of the visual monitoring is to evaluate data trends that will provide indications of 

LNAPL plume stability or migration. Visual monitoring is an on-going program formally 

established in August 1995 in the Backyards Area. Visual monitoring in the Backyards Area was 

expanded during July 1996 and again following completion of the off site assessment investigations 

to include additional wells around the perimeter of the Refinery. 

No evidence of LNAPL plume migration has been observed, and the data to date provide positive 

evidence of LNAPL plume stability. 

The visual monitoring wells in the Backyards Area are shown on Figure 5. The visual monitoring 

parameters include physical observation of groundwater and LNAPL levels within the monitoring 

well using an interface probe. 

The data from the historic Backyards Area visual monitoring and from all other perimeter areas have 

shown evidence that the LNAPL plume is stable. Monitoring is recommended to be performed on 

a quarterly basis, and the data will be reviewed annually to evaluate whether wells should be added 

or deleted from the program. All visual monitoring is scheduled to be performed during low tide 

periods when the potential to observe LNAPL in the wells is greatest. 

6.4.2 Dissolved Phase Groundwater Monitoring 

The objectives of groundwater monitoring for dissolved phase indicator parameters include the 

following: 1) to provide early identification of dissolved phase constituents at the LNAPL plwne 

perimeter; and 2) to document trends in constituent concentrations. The conclusions from the 

dissolved phase data evaluation to date are that dissolved phase impacts attenuate rapidly 

downgradient and cross gradient of the LNAPL plume, and that the primary constituents of concern 

include BTEX, and locally specified P AHs. Elevated priority pollutant metals concentrations were 

not found, except at well D7-34 in the Backyards Area. 

The recommended dissolved phase monitoring points in the Backyards Area include a total of 4 

wells. All wells selected are outside of the LNAPL plume. The Backyards Area will be monitored 

by wells D8-50, D7-34, C6-58 and C4-76. All selected wells are to be monitored for BTEX. BTEX 

has been selected due to solubility and mobility considerations, to provide for detection of migration 
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or stability. A short list of specified P AHs including naphthalene, 1-methylnaphthalene and 2-

methylnaphthalene is additionally recommended for Well D8-50. 

Priority pollutant metals are not recommended for further monitoring because metals are considered 

to be poor indicator parameters for plume monitoring due to low mobility, and because of the general 

low concentrations of metals detected. At well D7-34, metals concentrations indicated a localized 

area of concern. An additional sampling event for metals at this well is planned to verify the 

previous results. 

Monitoring is recommended to be completed on a semiannual basis during 1997, after which the 

program will be reviewed and evaluated for the monitoring frequency, the selection of monitoring 

wells, and parameters. 

6.4.3 Intrinsic Biodegradation Monitoring 

The objective of monitoring for intrinsic biodegradation parameters throughout the plume is to 

continue trending of removal of hydrocarbons by natural attenuation processes. The initial plume

wide remediation by natural attenuation (RNA) monitoring results indicated that intrinsic 

biodegradationis occurring throughout the plume, although indicator parameters vary from location 

to location. 

To perform this characterization, it is necessary to compare indicator parameter concentrations 

between areas within the LNAPL plume to areas outside of the LNAPL plume. The intrinsic 

biodegradation compounds for which data will be collected include dissolved oxygen, oxidation

reduction potential, pH, electrical conductivity, temperature, alkalinity, nitrate, sulfate, and ferrous 

iron. Measurement of these parameters will provide the data needed to evaluate the effectiveness 

of intrinsic biodegradation as a component of RNA of the dissolved hydrocarbon impacts. 

Recommended intrinsic biodegradation monitoring points include 4 wells in the Backyards Area. 

The well coverage has been selected to provide wells inside and outside of the LNAPL plume. The 

Backyards Area will be monitored by wells C4-66 and well D6-08 for inside the LNAPL plume, and 

wells B4-61 and C6-58 as wells outside of the LNAPL plume. A replacement well for C4-66 may 

need to be established due to planned recovery operations at that well. 
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The ongomg intrinsic biodegradation parameters to be collected include dissolved oxygen, 

oxidation-reduction potential, pH, bicarbonate alkalinity, sulfate, nitrate, and ferrous iron. 

Temperature and electrical conductivity (EC) should continue to be collected as part of purging of 

the monitoring wells; however, these data do not appear useful to evaluate intrinsic biodegradation. 

Ferrous iron and nitrate should be retained for at least one additional monitoring period; however, 

based on existing data, these parameters are expected to indicate only localized trends and will be 

discontinued in areas where trends are not observed. A trial data collection ( one monitoring event) 

is planned for dissolved carbon dioxide and manganese. 

Monitoring for intrinsic biodegradation parameters will be performed semiannually during 1997 to 

establish background conditions and data trends. Fallowing this monitoring, the program should be 

reevaluated, and the monitoring frequency reduced or eliminated. 
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Profile Sample Sample ID 
Location 

C4-76 C4-76 
North 

Duplicate of B8-D2 
C4-76 

B4-61 B4-61 

A3-62 A3-62 

D6-R34 D6-R34 

Central C6-R36 C6-R36 

Duplicate of 88-Dl 
C6-R36 

C6-R37 C6-R37 

C6-56 C6-R56 

D7-34 D7-34 

South D7-15 D7-15 

D7-33 D7-33 

D7-51 D7-51 

Background C2-64 C2-64 

13-67 13-67 

DAMES & MOORE 

TABLE I 
SUMMARY OF GROUNDWATER SAMPLES AND CHEMICAL ANALYSES 

DISSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page I of2 

BTEX voes PAHs SVOCs Metals 
EPA EPA8260 EPA8270 EPA8270 EPA 6000/7000 
8260 SIM 

X X X X 

X X X X 

X X X 

X X X 

X X X X 

X X X 

X X X 

X X X 

X X X X 

X X X X 

X X X 

X X X 

X X X 

X X X X 

X X X X 

Intrinsic Salinity 
Parameters U> Parameters <2> 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 
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Profile Sample 
Location 

Additional C3-65 
Wells 

B5-R08 

C6-R04 

C6-58 

D8-48 

C7-54 

D8-50 

NIA Travel Blank 

NIA Equipment 
Blank 

Notes: 
Additional wells 
November 1993 
BTEX 
EPA 
Metals 
NIA 
PAHs 
SVOCs 
TBS 
voes 
SIM 
1 

2 

DAMES & MOORE 

TABLE 1 
SUMMARY OF GROUNDWATER SAMPLES AND CHEMICAL ANALYSES 

UlSSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page 2 of2 

BTEX voes PAHs SVOCs Metals Intrinsic Sample ID Salinity 
EPA EPA 8260 EPA 8270 EPA 8270 EPA 6000/7000 Parameters 11> Parameters 12> 

8260 SIM 

C3-65 X X X X X 

B5-R08 X X X X X 

C6-R04 X X X X X 

C6-58 X X X X 

D8-48 X X X X X 

C7-54 X X X X X 

D8-50 X X X X X 

TBS X 

EBS X X X 

Near locations of potential source areas identified in the RCRA Facilities Investigation Report by Engineering Sciences, Inc., 

Benzene, toluene, ethylbenzene, and total xylenes 
U.S. Environmental Protection Agency test method 
Select metals include arsenic, cadmium, lead, mercury, nickel, and vanadium 
Not applicable 
Polynuclear aromatics hydrocarbons 
Semi-volatile organic compounds 
Travel blank sample 
Volatile organic compounds 
Selected ion monitoring 
Intrinsic parameters include alkalinity (EPA Method 310.2), nitrate (EPA Method 353.2), sulfate (EPA Method 375.4), ferrous iron 
(EPA Method 200.7), and field parameters {pH, temperature, conductivity, dissolved oxygen, and oxidation-reduction potential). 
Salinity parameters include total dissolved solids (EPA Method 160.1) and chloride (EPA Method 300.01325.3). 

X 

X 

X 

X 

X 

X 

X 
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Well Date 
Purged 

North Profile 

C4-76 6/24/96 

B4-61 6/21/96 

A3-62 6/19/96 

Central Profile 

06-R34 6/21/96 

C6-R36 6/21/96 

C6-R37 6/20/96 

C6-56 6/19/96 

South Profile 

07-34 6/21/96 

07-15 6/21/96 

D7-33 6/20/96 

D7-51 6/19/96 

DAMES & MOORE 

TABLE2 
SUMMARY OF FINAL WELL PARAMETERS 

DISSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page 1 of 2 

Volume Eletrical Dissolved Oxidation-
Purged pH Conductivity Oxygen Temperature Reduction 
(gallons) (mU/cm) (mg/L) (OC) Potential 

(mV) 

16 7.9 4.25 0.11 30.1 -317 

18 6.89 2.73 0.23 32.4 -078 

15 7.42 15.49 0.69 27.4 +117 

130 6.96 13.12 0.38 29.0 -295 

130 6.88 12.13 0.08 28.8 -027 

120 7.03 13.20 0.09 29.6 -015 

15 7.36 15.53 0.26 28.7 +063 

1.5 7.74 1.8 0.03 31.7 -100 

17 6.98 12.6 N.M. 29.3 -363 

3 7.04 2.3 0.22 29.7 -303 

15 6.97 19.6 0.00 27.7 -381 
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Well Date 
Purged 

TABLE2 
SUMMARY OF FINAL WELL PARAMETERS 

DISSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page 2 of 2 

Volume Eletrical Dissolved 
Purged pH Conductivity Oxygen Temperature 

(gallons) (mU/cm) {mg/L) (°C) 

Oxidation-
Reduction 
Potential 

(mV) 

Background Wells 

C2-64 6/20/96 15 7.08 9.83 0.55 28.2 -062 

13-67 6/21/96 18 6.76 2.6 I.I 27.7 -078 

Additional Wells 

C3-65 

B5-R08 

C6-R04 

C6-58 

D8-48 

C7-54 

D8-50 

Notes: 
mU/cm 
mV 
N.M. 
mg/L 

DAMES & MOORE 

6/24/96 14 

6/24/96 100 

6/21/96 100 

6/19/96 15 

6/19/96 18 

6/19/96 16 

6/19/96 16 

micromho per centimeter (xlOOO) 
millivolts 
not measured 
milligrams per liter 

7.46 

7.33 

7.05 

6.82 

6.92 

7.19 

7.40 

4.56 0.15 28.8 +053 

13.2 0.19 28.8 -042 

11.31 0.25 30.0 +054 

17.2 0.31 28.8 -232 

16.6 0.34 27.9 -088 

26.9 0.13 27.8 -110 

15.4 0.35 27.8 +371 

Dissolved oxygen data collected as percent saturation, and converted to milligrams per liter in accordance with tables of temperature and salinity 
provided by the equipment manufacturer 
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LOCATION Cl-'5 
DATE 06/14/96 

QA 
ANALYTE UNITS 

voe, 
liYLBENZENE ug/L -
.P-XYLENE ug/L -
XYLENE ug/L -
>LUENE uon -

svoc, 
.fETIIYLNAPHTHALENE ug/L -
:ENAPHTHENE ug/L -
:ENAPHTHYLENE ug/L -
ffilRACENE ug/L -
:NZO(A)ANTIIRACENE ug/L -
:NZO(A)PYRENE ug/L -
:NZO(B)FLUORANTHENE ug/L -
'.NZO(O,H,l)PERYLENE ug/L -
S(2-ETIIYLHEXYL)PHTHALATE ug/L -
IRYSENE ug/L -
BENZ(A,H)ANTHRACENE ug/L -
.UORANTIIENE ug/L -
.UORENE ug/L -
DENO(l,2,3.CD)PYRENE ug/L -
U'HTHALENE ug/L -
IENANTHRENE ug/L -
'RENE ui/L -

METALS 
lSENIC, TOTAL mg/L -
IROMIUM, TOT AL mg/L -
:AD, TOTAL mg/L -
~RCURY, TOTAL mglL -
CKEL, TOTAL mg/L -
~ADITJM TOTAL mon. -

INTRINSIC PARAMETERS 
.KALINITY, TOTAL(AS CAC03) mg/L 320 
ILORIDE mg/L 1000 
RROUSIRON mg/L . . 
TRA TE-NITRITE-NITROGEN mglL 0.27 
ILFATE mg/L 250 
ITAL DISSOLVED SOLIDS mi/L 2000 

10/24/964:06 PMCHVPHASE.XLS 

J)ata Validation Notes: See Attached Kev 

TABL. 
SUMMARY OF DETECTED COMPOUNDS 

DISSOLVED PHASE INVESTIGATION - JUNE 1996 
CHEVRON HA WAIi REFINERY 

p 
~ 

1 ofJ 
NORTH PROFILE 

C4-76 C4-76 84-61 A.1-'2 
06124/96 06/24/96 06/11/96 06120/96 

DUPLICATE 

- - - -- - - -- - - -
- - -
- - - -
12 9.8 - -
1.7 1.6 - -

O.S8 0.3S - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
1.3 1.2 - -
- - - -
s 4.4 - -

0.27 0.23 - -
0.17 0.16 - -
- - 0.032 -- - 0.033 0.012 

- - - -
- - - -
- - - -- - - -

330 330 llOO 460 
900 1000 1300 sooo 
. . .. 0.6 . . 

0.14 0.15 0.020 BIJQ 0.21 
120 120 180 730 

2400 2700 3100 8900 

CENTRAL PROFILE 
D6-RJ4 C6-J6 C6-J6 

06/11/96 06/11/96 06/11/96 

DUPLICATE 

S.8 - -
- - -
- - -
- -

20. - -
2.9 - -

0.36 - -
0.22 - -
- - -
- - -
- - -
- - -

340 EjJQ - -
0.26 - -
- - -
- - -
1.2 - -
- - -
10 µu - -

0.32 - -
0.66 0.13 0.1 I 

- - -
- - -
- - -
- - -
- - -
- - -

720 S10 610 
1600 3700 3700 
0.8 1.4 1.3 

0.030 BjJQ 0.042 eµQ 0.040 BµQ 

11. 200 220 
3200 5800 6000 

Page 1 



TABL~ 
SUMMARY OF DETECTED COMPOUNDS 

DISSOLVED PHASE INVESTIGATION - JUNE 1996 
CHEVRON HA WAIi REFINERY 

Page 2 ofJ 
CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS 

LOCATION C6-R37 C6-S6 C6-R04 8S-lt08 C6-58 
DATE 06120/96 06120/96 06121/96 06/24/96 06/20/96 

QA 
ANALYTE UNITS 

voe, 
'HYLBENZENE ug/L - - - - -
P-XYLENE ug/L - - - - -
KYLENE ug/L - - - - -
1LUENE ul!/L - - - - -

SV0C1 
{ETiiYLNAPHTHALENE ug/L - - - - -
ENAPHTiiENE ug/L - - - - -
ENAPHTiiYLENE ug/L - - - - -
THRACENE ug/L - - - - -
NZO(A)ANTHRACENE ug/L - - - - -
NZO(A)PYRENE ug/L - - - - -
NZO(B)FWORANTHENE ug/L - - - - -
NZO(O,H,[)PERYLENE ug/L - - - - -
:(2-ETiiYLHEXYL)PHTHALA TE ug/L - - - - -
RYSENE ug/L - - - - -
!ENZ(A,H)ANTHRACENE ug/L - - - - -
JORANTI{ENE ug/L - - - - -
JORENE ug/L - - - - -
)ENO( 1,1,3-CD)PYRENE ug/L - - - - -
PHTiiALENE ug/L - - - - -
ENANTHRENE ug/L - - - - -
RENE ul!/L 0.11 - - 0.17 0.17 

METALS 
SENIC, TOTAL mg/L - - - - -
ROMIUM. TOT AL mg/L - - - - -
U>, TOTAL mg/L - - - - -
RCURY, TOTAL mg/L - - - 0.00033 -
:KEt._ TOTAL mg/L - - - - -
~ADIUM. TOTAL mlllL - - - - -
INTRINSIC PARAMETERS 

CALINITY, TOTAL(AS CAC03) mg/L .160 460 .120 «o 400 
:.ORIDE mg/L 4600 6700 3400 4000 .5700 
~OUSIRON mg/L 0.7 . . .. 0.2 . . 
RA TE-NITRITE-NITROOEN mg/L 0.070 0.11 0.14 4.8 -
.FATE mg/L 270 810 220 480 470 
r AL DISSOLVED SOLIDS mllll.. 6900 11000 .5600 7200 9000 

10/24/9&4:06 PMCHVPHASE.XLS 

n .. , .. VRli,t..finn Note~· s,..., Alt11i,h,-.,f Kev 

SOUTH PROflLE 
C7-54 D7-34 D7-15 

06120/96 06121/96 06121/96 

- - .S4 

- - 180 

- - 120 

- - .s.s 

- - -
- - 6.9 

- - 2.8 

- - 0.91 

- - 0.71 

- - 0.59 

- - 0.33 

- - 0.2.S 

- - -
- - 1.6 

- - -
- - 0.2 

- - 8 
- - -
- - 460 111 
- - IS 

- - 1.9 

- 0.16 -
- 0.33 -
- 0.32 -
- 0.0016 -
- 0.14 -
- 0.24 -

320 8700 820 
9800 4000 3200 
.. 0.2 .. 

o.on 0.11 -
1400 1600 1300 

l.SOOO 8200 6700 
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LOCATION 
DATE 

QA 
ANALYTE UNITS 

voe. 
EIBYLBENZENE ug/L 
M,P-XYLENE ug/L 
0-XYLENE ug/L 
TOLUENE ull/L 

SVOC1 
2-MEIBYLNAPHIBALENE ug/L 
ACENAPHTIIENE ug/L 
ACENAPHTIIYLENE ug/L 
ANTIIRACENE ug/L 
BENZO(A)ANTIIRACENE ug/L 
BENZO(A)PYRENE ug/L 
BENZO(B)FUJORANTHENE ug/L 
BENZO(O,H,l)PERYLENE ug/L 
B1S(2-ETI1YUfEXYL)PHTIIALA TE ug/L 
CHRYSENE ug/L 
DIBENZ(A,H)ANTHRACENE ug/L 
fUJORANIBENE ug/L 
fUJORENE ug/L 
INDENO(l,2,3-CD)PYRENE ug/L 
NAPHTHALENE ug/L 
PHENANTIIRENE ug/L 
PYRENE ur/L 

METALS 
ARSENIC, TOT AL mg/L 
CHROMIUM, TOTAL mg/L 
LEAD,TOTAL mg/L 
MER.CURY, TOTAL mg/L 
NICKEL. TOT AL mg/L 
VANADIUM. TOTAL mg/L 

INTRINSIC PARAMETERS 
ALKALINITY, TOTAL(ASCAC03) mg/L 
CHLORIDE mg/L 
FERROUS IRON mg/L 
NITRATE-NITRITE-NITROOEN mg/L 
SULFATE mg/L 
TOT AL DJS SOLVED SOLIDS mr/L 

10i2419&4:06 PMCHVPHASE.XLS 

Data Validation Noles: Sec Attached Kev 

TABL-J 
SUMMARY OF DETECTED COMPOUNDS 

DISSOLVED PR.ASE INVESTIGATION -JUNE 1996 
CHEVRON HA WAIi REFINERY 

Page 3 of3 
SOUTH PROFILE SOUTH -ADDITIONAL WELLS 

D7-33 D7-51 D8-50 DS-48 
06120/96 06120/96 06/20/96 06120/96 

9 . .S - 9.7 -
140 - 94 -
19 14 37 -

6.2 - 12 -
- - I.S. -

.S.3 0.83 0.9 -
1.8 0.1.S 0,26 -
2 . .S 0.14 - -
3.4 - - -
4.4 - - -
2.7 - - -
3.2 - - -
- - - -
9 - - -

0.96 - - -
1.3 - - -
.S.3 0.8 I.I -

0.84 - - -
3 . .S Ill - t..s Ill -
4.1 0.21 0.38 -
9 0.11 - -
- - - -

0.039 - - -
- - - -
- - - -
- - - -
- - - -
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TABLE3 
BACKYARDS AREA DISSOLVED PH.ASE INVESTIGATION 

CHEVRON HA WAIi REFINERY 
KAPOLEI, OAHU, HAW All 

LABORATORY VALIDATION QUALIFIERS DEFINITIONS 
Assigned by Analytical Laboratory 

(appears in Tables to left of vertical bar) 

E Concentration exceeds linear calibration range. Carried over in the validation process as a "J" qualifier. 

U Not detected at or above the associated reporting limit. 

J Estimated concentration above laboratory method detection limit (MDL) but below laboratory quantitation limit. Carried over in the 

validation process as a "J" qualifier. 

B Analyte was present in an associated blank. 

D Result from diluted sample. 

DA TA VALIDATION QUALIFIER DEFINITIONS 
Assigned by Dames & Moore's Data Review Team 

(appears in Tables to right of vertical bar) 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

J Carry over from laboratory "E" or "J" qualifier, or the analyte was positively identified and the associated numerical value is the 

approximate concentration of the analyte in the sample. 

UJ The analyte was not detected above the reported sample reporting limit. However, the reported reporting limit is approximate and may or 

may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The 

presence or absence of the analyte cannot be verified. 

(97HON-464\464DV .wpd-16000-533-700x-037) DAMES & MOORE 



Well pH 

North Profile 

C4-76 7.9 

B4-61 6.89 

A3-62 7.42 

Central Profile 

D6-R34 6.96 

C6-R36 6.88 

C6-R37 7.03 

C6-56 7.36 

South Profile 

D7-34 7.74 

D7-15 6.98 

D7-33 7.04 

D7-51 6.97 

DAMES & MOORE 

TABLE4 
INTRINSIC PARAMETER DATA 

DISSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page 1 of 2 

Ux1datlon 
Dissolved Reduction 
Oxygen Temperature Potential Alkalinity Nitrate Sulfate 
(mg/L) (°C) (mV) (mg/L) (mg/L) (mg/L) 

0.11 30.1 -317 330 0.14 120 

0.23 32.4 -078 1,100 0.020 180 

0.69 27.4 +117 460 0.21 730 

0.38 29.0 -295 720 0.030 11 

0.08 28.8 -027 570 0.042 200 

0.09 29.6 -015 560 0.070 270 

0.26 28.7 +063 460 0.21 810 

0.03 31.7 -100 8,700 0.11 1,600 

N.M. 29.3 -363 820 <0.020 1,300 

0.22 29.7 -303 600 <0.020 1,300 

0.00 27.7 -381 1,000 <0.020 1,300 

Total 
Ferrous Dissolved 

Iron Chloride Solids 
(mg/L) (mg/L) (mg/L) 

ND 900 2,400 

0.6 1,300 3,100 

ND 5,000 8,900 

0.8 1,600 3,200 

1.4 3,700 5,800 

0.7 4,600 6,900 

ND 6,700 11,000 

0.2 4,000 8,200 

ND 3,200 6,700 

ND 2,900 7,000 

ND 6,200 11,000 

(97HON-464t4.wpd: 16000-533-7106-037) 



Well 

Background Wells 

C2-64 

I3-67 

Additional Wells 

C3-65 

B5-R08 

C6-R04 

C6-58 

D8-48 

C7-54 

D8-50 

Notes: 
mV 
N.M. 
mg/L 

DAMES & MOORE 

pH 

7.08 

6.76 

7.46 

7.33 

7.05 

6.82 

6.92 

7.19 

7.40 

millivolts 

TABLE4 
INTRINSIC PARAMETER DATA 

DISSOLVED PHASE INVESTIGATION -JUNE 1996 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
Page 2 of2 

Oxidatmn 
Dissolved Reduction 
Oxygen Temperature Potential Alkalinity Nitrate Sulfate 
(mg/L) (°C) (mV) (mg/L) (mg/L) (mg/L) 

0.55 28.2 -062 1,000 0.030 990 

1.10 27.7 -078 360 0.65 100 

0.15 28.8 +053 320 0.27 250 

0.19 28.8 -042 440 4.8 480 

0.25 30.0 +054 520 0.14 220 

0.31 28.8 -232 400 <0.020 470 

0.34 27.9 -088 430 7.2 2,200 

0.13 27.8 -110 320 0.075 1,400 

0.35 27.8 +371 860 <0.020 1,500 

not measured 
milligrams per liter 

Total 
Ferrous Dissolved 

Iron Chloride Solids 
(mg/L) (mg/L) (mg/L) 

0.5 6,300 11,000 

ND 870 2,100 

ND 1,000 2,000 

0.2 4,000 7,200 

ND 3,400 5,600 

ND 5,700 9,000 

ND 5,100 10,000 

ND 9,800 15,000 

ND 4,300 8,600 

(97HON-464t4. wpd: 16000-533-7106-03 7) 



TABLES 
INTRINSIC BIODEGRADATION PARAMETERS 

Offsite Parcels 
Kapolei, Oahu, Hawaii 

Location G2-0WLOI6 

Analyte Units 

Field Parameter 

pH 7.13 
--
Electrical Conductivity mU/cm 1,560 

Temperature oc 27.7 

Dissolved Oxygen mg/L 3.45 

O~:idation-Reduction Potential mV 041 

Laboratory Parameters 

Bi,:arbonate Alkalinity mg/L 450 

Sulfate mg/L 380 

Nitrogen mg/L 7.2 --
Ferrous Iron mg/L <0.1 

Chloride mg/L 2,200 
--
Total Dissolved Solids mg/L 4,400 

Notes: 
mU/cm = micromho per centimeter 

millivolts mV 
mg/L 
oc 

(97HON-006.tbl: I 6000-543-7036-037) 

milligrams per liter 
degrees centigrade 

J8-HWL006 

6.91 

1,530 

29.3 

0.22 

1595 

550 

310 

1.1 

<0.10 

1,800 

4,400 

K7-EWL004 

7.08 

3,630 

28.3 

4.63 

102 

550 

210 

5.6 

<0.10 

1,200 

3,200 

DAMES & MOORE 
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Reference: 
Engineering-Science, Inc.: Report 
RCRA Facility Investigation 
Chevron Hawaii Refinery 
Barber's Point 
Oahu, Hawaii 
November 1993 
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Solid Waste Management Units Questionnaire 
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Landfarm 

South Surge Pond 

Oxidation Pond # 1 

Oxidation Ponds #2, #3 
Impounding Basin 

IAF (Algae) Pond 

Flare Oily Basin 

Clay Dewatering lmpoundment 

Amine Wash Water lmpoundment 

TEL Weathering Area 

Landfill A 

Landfill B 

Flare Lime Basin 

Sewer Sludge lmpoundment 

Neutralization Pond 

Settling Basin 

North Surge Pond 

Crude Tank Area Impounding Basin 

Tank Field Storm Water Pond 

LPG Area Cooling Water Pond 

South Ocean Pond 
North Ocean Pond 

Waste Pile A 

Waste Pile B 

Waste Pile C 

FCC Catalyst Fines Hoppers 

Empty Drum Storage Area 

API Separator 

IAF Unit 

Foul/Sour Water Tanks 

Foul Water Oxidizer 

Weak Acid Neutralization Sump 

Strong Acid Neutralization Sump 

Alkylation Plant Neutralization Sump 

Clay Dewatering Basin 

Oil Recovery Box 

MEK/Paint Pits 

Note: Locations are approximate 
Some units have been closed and 
may no longer be present. 

SOLID WASTE MANAGEMENT UNI" 
IDENTIFIED IN RCRA FACILITY INVESTIGA TIOI 

Chevron Hawaii Refir 
Kapolei, Oahu, Ha 

FIGUR 
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Net Groundwater Fl ow Vector 

Tidal Survey Monitoring Well with 
Average Groundwater Elevation 

Note: 
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1':{)6···-- ·, . , , 1.01 

C6~R4""'··. 
1.00 \ .. :\ . 

•. , ... 

'¼ 
Cr 5'a \, 
0~6 °<\ 

Size of groundwater flow vector is a qualitative 
indication of magnitude of groundwater flux within 
the local area. 

Figure Modified from Figure 13, Final report, Tidal study at the 
Chevron Hawaii Refinery, Domes and Moore; November 22, 1995 
Data from July 10-11, 1995 

rtf 1 _DAM __ E_S_&_M_ O_O_R_E 
i GRO~ A DAMES & MOORE GROUP COMP/<N'Y 16000-542 -5305 jsb 5305d.dwg 6/ 97 

~ ·. 

-· . -~ --. \ \ 

=c: - ="~,:- · --~~ .. ·- ·= ~~~~"'t" 
--. ~'- ~ ~152 , _,.. _____ .. ... . -~ 

-, C 

( j 

i ~ 
1/, "' ._-; ·); u·- ~- . 
t ' -- I' . ,,I_ - '•·""-- .. --~""' ___ --:c ~.:=-- __ ,._ 

;::::::--:- :.·~------~ 

'l 
·1 
i)\ 
,J, 
'J\ 
1ili 
\1i n\ 

~

o,, •. 
' - --- ~,11 14-68 ___ .l_ -=::.. - ~\\'-. 

_:_-t-·iffi''· ----\ \~----
. :\\': 

.--!.~\\\ 

-::;_.('° [ <--~~:~ \~·:.= -1:~\\1·· . 
···11 .{ ,_· _; . , 1 '._, __ . ..-' \rt\ 

II ' I · - -· -- ~\ 

/ 

_ __ L 

, - , I 
i . . 

. JS- 69 
\''\ 1 50 ( )-- G6 - RW7t1 

,:.-:., ~ 1.39 11 
( ·, -- I 
\.._ ___ .-' i,j 

( ) 

'~-/ ~ 

~· ll, ' 
)'1 
'\\ 
~ t\ 
\ ,.:~ 
\.,1 

\I• 

\·~'. 
11•1 
·1'! 
1:11 ,,l1 

Ii\ 

1l-1 . ,\ 

11\\ 
;\\. 

t··i \ 

'
';\ 

_; / ·\~ 7- 31 
=:;;t'< ·~L".:--....:..-.-·:_ 1· t 52 

I,<--. . - -=::···==:":') \ \ 

•• -_,;..-:::=· 

......... :.?:-~·:-'-'~ -~:_~:~.::.--~ 

AVERAGE POTENTIOMETRIC SURFAC 
AND GROUNDW A TEA FLOW DIRECTIC 

Chevron Hawaii Refin, 
Kopol ei, Oahu, Hov 

FIGURE 



-m 
0 
0 
0 
I 

U\ ... 
N 
I 

U\ 

"' 0 
U\ 

"' "' 0 
U\ 
(1) 

(l) 

'--
'---
"' '--lD ..... 

2 

3 \ 

4 

5 

6 

7 

\ 
\ 

A 

) .. 

' \ 

·, ' 

•. \ 

\ 
\ 

'\_ I .... ~······ 
1:'"" 

\ 

Lege nd: 

H 

\, 
\ 

, • C2~P-~_068.,, 
·---·· -------;\ ___ ...:,.._.::::::-_:::-,_... . 

. B4-61 -

·------ ---------· 

CENTRAL PROFILE 

. ( . 
". 1-· ..• ~ 

~s>' 

\\ 
;. -\ 

I ' --~ . •.··-.:, 
\. 

• C4-R09 

\. 

\\ ·. \ 

-., \\ ~ C6-R05 
\~ ,\. 

\ _c'6-~_07 
\ \ 
\ \ -, 

·~ -. ~6-31 

I 
·' 

" 

_-·· ·., 
\ ,: .... 

\ ·,; 

\ 
\ '·., 

·I . , \ . \ ' 
\ . 

' ' ' 

_.:;: ____ ····-~---

;' .~; 

"'~· . 

-· D5-R27 . 

D5-R25 
D5-R.24 

%::=~:--~-=----~-;- D6-~23: ____ _ 

D6-R20 
~ 6-R35 D6-R18 

~ 
D6-08 

D6-R14 

~ CB-
3t Ex ist ing We ll \ \\ ·, \ \ 

-------------------- ------------------------\:----1.:,.,..,, - .. ·----- ~\--'n-- --------------------- .-_--- - .,_ ..... ·-·=. 
_ill_ C6-R14 \ -. \ \ '- -. 
y LNAPL Recovery We ll \ \\ '. \ '-

I• c3
-

55 I Add itiona l Well s to be Samp led \ .. ,.\c7- 5~' ,~\. \ s.A Q7-09P ,· / 
1 

_ , ,· \..t:.1,._. D~-P-2083 
\ \ \ \ \ cqr..-- ·· / · / -~

7 3
~ D1-f.:'6f09 \·· 

• • • '" • \ \\ \. • D~ § , ·c*!:1)i~p,~ifo9! )j: 
~ Pcofile Wells lo be S mpled \ <;;- \;\D?-;/ :.::r~:;~ ·· / · · 

• C
4
-RlO Visua l LNAPL Monitori g Well . -D?:.,.34-- JO l 

\ \•":" , '. • I 

' . D'{r-15 · ::,l) . 
SOUTH PROFILE 

\\. 
,-----t--.=-=======---·----- --------------·-·-------\ 

~ 
N 

I 

0 

Scale in Feet 

200 

\ 
\ 
I I • .,_ D8-50 r::\\ . D8-d4 i 

\.\ \'·· · ··. .,.::t,. 



NORTHERN AREA 

pH 

Electrical Conductivity 

Dissolved Oxygen 

Temperature 

Oxidation Reduction Potential 
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- 100 
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BACKGROUND WELLS C2- 64 13- 67 

pH 7.08 6.76 

Elect r ical Conductivity I 9.83 I 2.6 
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Temperature I 28.2 I 27.7 
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pH = pH Units 
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Oxidation-Reduction Potential = millivolts (mv) 
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BACKGROUf',O WELLS C2- 64 13- 67 

BE NZENE <5 <5 

I 
.. ::::~·: >_'.".;-':;;:""( _ !I 111 _ ___ -

I !ll '" 

{"».~;;rd-'"'~"°"~~~;;~=~·~ ·~~ ·~=~;::::::~.~,-·"::-c 

ETH YLBENZENE 
N 
I M,P XYLENE 

0 470 0 XYLENE 

Scale in Feet TOLUENE 

Legend: 

C6-31 ~ Exis t in g Well 
I• C3-65 I 

..d'L C6-R14 
'17' LNAPL Recovery Well 

nor ! fEf I DAMES & MOORE 
; GROUP I A DAMES&. MOORE GROUP COMPANY 

~ 
16000-542 - 5305 

<5 <5 

<5 <5 

<5 <5 

<5 <5 

Note: 

< Indicates Not Detected; At or Above 
Practical Quant itation Limits (POL) 

All Units Micrograms per Liter (ug/L) 

Additional Wells to be Sampled • C4-R10 Visual LNAPL Monitoring Well 

Prof il e Wells to be Samp led 

jsb 5305g dwg 8/13/97 

BTEX RESULl 
DISSOLVED PHASE INVESTIGA TIC 

Chevron Hawaii Ref in, 
Kapolei, Oahu, Ha'A 

FIGU RE 



Note: 
Concentrations Reported for PAHs Detected in 

Excess of Practical Quantitation Limits (PQLs) 
All Units Micrograms Per Liter (ug/L) 

Indicates Not Detected At or Above PQLs 
DUP = Duplicated Analysis Results 

NORTHERN AREA 1c3-651 C4- 76/DUP 184-61,A3-62 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACEN APH TH YLEN E 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B )FLUORANTHENE 
BENZO( G,H,l)PERYLENE 
CHRYSENE 
OIBENZ(A,H)ANTHRACENE 
FLUORANTHENE 
FLUOR=-cEN,...,.E~=--=~ 
INDEN0(1,2,3~£:D )PYR ENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

1279.8 
1.771.6 

0.58;0.35 

1.371.2 

5 / 4.4 
0.2770.23 
.1770.16 

\' 
\ •. ,· .·, ,\ 

·1 •,.•·, 

rz-OTt.01 9 

___ 
0_-.;;:;BACKGROUND WELLS - ALL PAHs NOT DETECTED 

!3 .·62 ' ,· \. . ..; ·. ' '·"'':! ., . .<f . . . . j 1 , '- I 13-67 ,i 
- -:- -.,;,,· \. ·- ,_,, : ••o) l ! I. - -- . ·' ;'\. 

Bi 61 . - · . ,- -. I ·'~ "'" , ,_, .,,., ,50 . UPGllADIENT WELL \\, 

\ ·".t.~t/"'r ·~· 

\ 
\ 

\\ 

CENTRAL AREA 06-R34IC6-R36/DUP I C6-R37 I C6-R04IB5-R08IC6-58IC6-56I C7-54r, 

2-M ETH YLN APH TH ALENE 20 
ACENAPHTHENE 2.9 
ACENAPHTHYLENE 0.36 

I• B5-R08j \ ·,· " .-s .,,. .. ;::> - \.. CHEVRON 1 1T HAWAI REFt£RY ~===~'""=--= ;\\i ______ _ 

ANTHRACENE 0 .22 
BENZO(A)ANTHRACENE 
BCN ZO( A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(GJ:i,0PERYLENE 
CHRYSENE 0.26 
DI BENZ( A,HJANTHR.A,CENE 
FLUORANTHENE 
FLUORENE L2 
INOEN0(1,2,3-CD )PYRENE 
NAPHTHALENE 10 

~ 

PHENANTHRENE 0.32 
PYRENE 0.66 0.1310.11 0.12 0.17 0.17 

SOUTHERN AREA D7-34ID7-15 07-33 I 07- 51 I 08-50 08-48 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPH TH YLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO( A)PYR ENE 

1 c1-u•1 ~ -&~I r::ut ~o~.--,!;i / ._,. __ , \ Ii ----· 1!\\ 
\ _ _ .. ,,r( L ·_; ::......-·,=,~·-- jlil~~' r, ·; ';~ :·· __ ) ' --- ;'\\ 

I C- ' .- II r __ ..,._.;._._.;;::__ , : , , 
jj 1,..... . ' 1t1.~ l1 . ..:. i ~~ 

... · - -···· '"'' ', I ! _, · .. _ .. _,_1 '" • , "' '· 

-~,~~~~i~~f/ ···-~~··~=~~=" '-=~~~-=~El:~'.; /~,,iJ\•-
), ,.c."'.:-:-.:::- . lj I; ; .. , I : '"" C\ 

', j;?:_~==~~~~h=~_}:1~:~==-~~~~~~~-~:~::-~~ "c~- ,-- ~ ./ 
·. D8-'48 

BENZO(B)FLUORANTHENE 
BENZO(GJ:i,IJPERYLENE 
CHRYSENE 
DI BENZ( A,H)ANTHRACENE 
FLUORANTHENE 
FLUORENE 

CENTRAL PROFILE 

15 
6.9 5 .3 0.83 0.9 
2.8 1.8 0.15 0.26 
0.91 2.5 0.14 
0.71 3.4 
0.59 4 .4 - - -

~ 
0.33 2.7 - - -
0 .25 3.2 - - -
1.6 9 - - -

0.96 - - -
0.2 1.3 - - -

N 8 5.3 0.8 1.1 -
INOEN0(1,2,3-CDJPYRENE - 0.84 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

460 3.5 l - I 1.5 I -
: , 0 

480 
15 4.1 0.21 0.38 -
1.9 I 9 I 0.11 I - I - Scale in Feet 

Legend: 

h c5- 3i E - t· W 11 '-JI'" XIS 1ng e 
I• C3-65 I Additional Wells to be Sampled 4 C4:-RlO Visual LNAPL Monitoring Well 

_d-.,__ C6-R14 -v LNAPL Recovery Well 

~ 
PAH RESULl 

DISSOLVED PHASE INVESTIGA TIC !Dt"' MI 
!O I DAMES & MOORE 
: GROUP I A DAMES & MOORE GROUP COMPANY 16000-542-5305 

Profile Wells to be Sampled 

jsb 5305h .dwg 8/13/ 97 

Chevron Hawaii Ref in, 
Kapolei, Oahu, Ha"' 

FIGURE 



I ."J·r-\ 1\, 

--" ';,i ;CC :-_,J,i::'.<,c-•"~( •r-'"''";;; -e,c_ ', '\;'' \\::. 
,.-·•:,;.:.· . f+c2-64l _,,;/ ,.,,c··--, \\ 

NORTHERN AREA C3 - 65 C4 - 76 8 4- 61 A3 - 62 

.Alkalinity 320 330 1,100 460 

Nitrogen 0.27 0.14 0.020 0.21 

0F2-0,n,t)l9 

Sulfate 250 120 180 730 

Ferrous Iron <0.1 <0.1 0.6 <0.1 

Chloride 1,000 900 1,300 5,000 

Total Dissolved Solids I 2,000 I 2,400 I 3,100 8,900 

fc:amRALAF~~-i;;~;:;:r,~~~r:::-:::-:-::r::--=--,----y----.--N~O~R.!TH!_!P!~FIL' ,w'' - .. i. .,_ "'' <:;.,< ... _:• ({ ~ 
I ;~ .. . , ., . "1/, -,.\' 

CENTRAL AREA D6-R34 C6-R36 C6 - R37 C6 - R04 85-R08 C6-58IC6-56IC7-54 > 

,,,~~;;~~~:~ .. ~:- -~):~--, ~:__o:rc~::: ~ ,:1:,,=:{r --~~r 
, . ! . . .- - ,--._ /\ J£ -"" •;:> ,~, 2-,c ; UPG.KADIENT WELL 1 

r>-

Alkalinity 720 570 560 520 

Nitrogen 0.030 0.042 0.070 0.14 

Sulfate 11 200 270 220 

Ferrous Iron I 0.8 1.4 0.7 <0.1 

Chloride I 1,600 3,700 4,600 3,400 

Total Dissolved Solids I 3,200 5,800 6,900 5,600 

SOUTHERN AREA D7- 34 D7- 15 D7-33 

Alkalinity 8,700 820 600 

Nitrogen 0.11 <0.020 <0.020 

Sulfate 1,600 1,300 1,300 

Ferrous Iron I 0.2 <0.1 <0.1 

Chloride I 4,000 3,200 2,900 

Total Dissolved Solids J 8,200 6,700 7,000 

440 400 460 320 

4.8 <0.020 0.21 0.075 

480 470 810 1,400 

0.2 <0.1 <0.1 <0.1 

4,ooo I 5.700 I 5,700 I 9,800 

7,200 I 9,000111,000115,000 

D7-51 D8-50 I D8- 48 

1,000 860 I 430 

<0.020 <0.020 I 7.2 

1,300 1,500 I 2,200 

<0.1 <0.1 I <0.1 

6,200 4,300 I 5,100 

11,000 8,600 I 10,000 

.r·~· .. -~t! ;~...-
,.,.,.,. 

\ ·. 

\ ·-;~~-

\! +\ oD5-R08j 

\~t .. 

\~ \. 

I C6-53·+1 

-:;-· , .• 'ic ,0 
.,.)-:." .. \ CI-EVRON ~ 1 HAWAI REFtERY j 

;~\~:If t ,. 4;'fi: ;;- - =c ~-~: : ~~'~f: ::: .I--~;:;;;'F C, "~' .'::-. --a--~ ~~~:'l--
' ,.. . ?.' . • ····,,,' ···\,> ,., ' 1'0' \ 1"5 I '· ) Ii ,: ,o., ( "" 1 . .., !, 

CENTRAL PROFILE '. ·\ ;· ,--·--.. -,.- -~ I( ... ____ .:,!,,:ti ).'v ' • ' ".· .. 1 , i , \. " 0 i ;\ 
'\ ·\\ :.!!. .• e:.1 r~.: ~ ),-~ r; - : l · .\i I ·. J . . r· ·. '-. ., . J, '" ; I 2. -·., 'b - 11 .,. .• - . I , > ; i , . - _,. j,' 

C7-54~ ,,·,.-· ~:2;.;_...,;¥-,::-"7':--,..,. i .J· r..... -:=f- -'. ~ : 1
•
011!: "· : _.' i! 1,'. 

. , " \\- ~~~~~f ~jLf ,PJ\]~j;~~~s~;1~~: :. ~~"~~, (,,_:t~:~:.:~J\n-SOUTH PROFILE 

·., ,, ___ ,.._ ". .. , "t ... -;.)/;;<( ';·.::; e1.i'1~ ,,1 . ; ' -- /l .... ' ... ''\ ,?-1//' ;_ . • , : . J:\: J ! J3."i I 

.. ,\• ·./"~-,,,... ";. .,, ' \ i 

, ~ ::- ~··" ~-"~L. -""'~~- Jl ':::-~:_ ~ ~-~;_ =: =::~ : ::~,~--~;..,,~ -~~::-.#-:.~ ~-~'- ..:.;:__ 

BACKGROlNl WELLS I C2- 64 I 13-67 

I 360 Alkalinity 1,000 I I 

~ Nitrogen I o.o3o I 
Sulfate I 990 I 

Ferrous Iron 0.5 

Chloride 6,300 

Total Dissolved Solids 11,000 

Legend: 

~ C6-31 
Existing Well 

,±,__ C6-R14 
't7" LNAPL Recovery Well 

!Dt" Mj !CY1 DAMES & MOORE 
i GROUP j A DAMES &. MOORE GROUP COMPANY 

0.65 I I 
100 I I 

<0.1 

870 
0 

2,100 

I• C3-65 I 

k:J 
16000-542-5305 

. ' D8-48 

N 
I 

470 
I 

Scale in Feet I All 
< 

concentrations in milligrams per liter (mg/L.) 
indicates concentration below detection limit indicated 

Additional Wells to be Sampled • C4-R10 Visual LNAPL Monitoring Well 

Profile Wells to be Sampled 

jsb 5305i .dwg 8/13/97 

INORGANIC CONSTITUENT CONCENTRATION 
DISSOLVED PHASE INVESTIGA TIO 

Chevron Hawaii Refine 
Kapolei, Oahu, How 

FIGURE 
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Source Transport Mechanism Exposure Route 

I 
Current Conditions 

Recreational User I 
Future Conditions 

LNAPL On-site Worker Off-site Worker On-site Worker Off-site Worker Construction Worker Pacific Ocean 

Release Recreational User 

Flow Ingestion of 1-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Incomplete 
Groundwater Groundwater 

Dermal Contact 
wt Groundwater/ I- I Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete 

Saturated Soils 

Inhalation of 
1-1 Insignificant I voes/Indoor Incomplete Incomplete Complete Incomplete Incomplete Incomplete 

Air 

Inhalation of I- I 
VOCs/Outdoor Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Air ------
Ingestion of Incomplete Incomplete Incomplete (L) Incomplete Incomplete Incomplete Complete* (L,D) 

Fish/Shellfish Insignificant (D) 

Discharge to Ingestion of 
Incomplete 

Incomplete Incomplete (L) Incomplete Incomplete Incomplete Complete* (L,D) 
Ocean Surface Water Insignificant (D) 

Dermal Contact 
Incomplete Incomplete Incomplete (L) I with Surface Incomplete Incomplete Incomplete Complete* (L,D) 

Water Insignificant (D) 

Surface Fugitive Dust Inhalation of 1-1 Incomplete Incomplete Incomplete I Insignificant Incomplete Complete Incomplete 
Soils Emissions Particulates 

Inhalation of 
1-1 Incomplete Incomplete I Volatilization ~ Vapors Incomplete Incomplete Incomplete Incomplete Incomplete 

Indoor Air 

Inhalation of 
Vapors ~I Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Outdoor Air 

Incidental ~, Ingestion Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete 

------

I 
Dermal 

r' Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Contact Complete 

NOTES (D) = Dissolved Phase 
Hypothetical transport; Plume "Insignificant• refers to complete exposure pathways that 
appears stable. are not expected to significantly contribute to overall site 

CONCEPTUAL SITE MODEL FOR HUMAN RECEPTORS Contingent upon migration of plume. risks. 
(L) = LNAPL Phase 

Backyards Area Refined CSM 

DAMES & MOORE 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
A DAMES & MOORE GROUP COMPANY 16000-542-5405-158 ah 54058_8 6/23/97 FIGURE 11 



Current Conditions Future Conditions 
Source Transport Mechanism Exposure Route I Aquatic Terrestrial Terrestrial Terrestrial I Aquatic Terrestrial Terrestrial Terrestrial 

LNAPL Organisms Plants Birds Mammals1'1 Organisms Plants Birds Mammals"> - - -Release I 

I 
Groundwater I-I Discharge ~ 

~ 
Incomplete (L) 

I toOcean Insignificant (D) 
Incomplete Complete(L)* 

lnsignificant(D) 

~ Incomplete Incomplete lnsignificant(D) Insignificant 

Vapor 
Inhalation Insignificant Insignificant Insignificant Insignificant 

Uptake by h..J Ingestion of 
Biota Plants Incomplete Incomplete Incomplete Complete(L)* Insignificant Incomplete 

lnsignificant(D) 

Ingestion of 
Incomplete Insignificant Insignificant Complete(L)* Insignificant Incomplete Invertebrates 

lnsignificant(D) 

Ingestion of 
Birds Incomplete Insignificant Insignificant Insignificant 

Fish and 
Shellfish Incomplete Incomplete Incomplete I Complete(L,D)*(Pr) lnsignificant(D) Incomplete 

~ 
~estion 

Soils -lu~ Incomplete Insignificant pta e 

Ingestion ~ Insignificant Insignificant Insignificant Insignificant 

Dermal 
Contact Insignificant Insignificant I Insignificant Insignificant 

from Soils --
Inhalation of 
Particulate/ ~ I 

~ors 
Insignificant Insignificant I Insignificant Insignificant 

NOTES 
- - - Hypothetical transport; Plume appears stable. (1) Mongoose is the only mammalian wildlife. (Pr) Predator (e.g. Pelagic birds & shore birds; . Contingent upon migration of plume . aquatic organisms feeding high on the 
"Insignificant" refers to complete exposure pathways 

(L) LNAPL phase. food chain) 
that are not expected to significantly contribute to 
overall site risks. (D) Dissolved phase. 

CONCEPTUAL SITE MODEL FOR ECOLOGICAL RECEPTORS 

DAMES & MOORE 
A DAMES & MOORE GROUI' COMPANY 16000-542-5405-158 maj A5405A_A 8/11/97 

Backyards Area Refined CSM 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 

FIGURE 12 



Validated 
Analytical Data 

Final 
COPCs 

AWQC = Ambient Water Quality Criteria 
COPC = Chemical of Potential Concern 
HDOH = Hawaii Department of Health 
PHCs = Petroleum Hydrocarbon 
PRG = Preliminary Remedial Goal 
RBSL = Risk-based Screening Level 

DAMES & MOORE 
A DAMES & MOORE GROUP COMPANY 16000-542-5405-044 AH 5405C 61Z3197 

No 

No 

No 

Quantitative 
Tier 2 Analysis 
Not Required 

*Key 

Dissolved Phase Groundwater and 
LNAPL RBSLs - Ecological: 
1. HDOH groundwater action levels -

non-drinking water. 
2. EPA ECOTOX thresholds. 
3. EPA AWQC for protection of aquatic 

life. 
4. RBSLs for surrogate chemicals. 

Dissolved Phase Groundwater and 
LNAPL RBSLs- Human Health: 
1. HDOH groundwater action levels. 
2. Human health AWQC for fish 

ingestion. 
3. EPA Region IX tap water PRGs. 
4. RBS Ls for surrogate chemicals. 

FINAL COPC SELECTION PROCESS 
Backyards Area Refined CSM 

Chevron Hawaii Refinery 
Kapolei, Oahu, Hawaii 

FIGURE 13 
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APPENDIX A 
SUMMARY OF ANALYTICAL RESULTS 



LOCATION CJ-65 
DATE 06/24/96 

QA 

ANALYTE UNITS 
I-TRICHLOROETHANE ug/L <S 
!,2-TETRACHLOROETHANE ug/L <S 
!-TRICHLOROETHANE ug/L <S 
)ICHLOROETHANE ug/L <S 
)ICHLOROETHENE ug/L <S 
)ICHLOROETHANE ug/L <S 
)ICHLOROPROP ANE ug/L <S 
ffANONE ug/L <10 
ILOROETHYL VINYLETHER ug/L <20 
(XANONE ug/L <10 
ETHYL-2-PENT ANO NE ug/L <10 
TONE ug/L <10 
ZENE ug/L <S 
IMODICHLOROMETHANE ug/L <S 
IMOFORM ug/L <S 
1MOMETHANE ug/L <S 
.BON DISULFIDE ug/L <S 
.BON TETRACHLORIDE ug/L <S 
OROBENZENE ug/L <S 
OROETHANE ug/L <S 
OROFORM ug/L <S 
OROMETHANE ug/L <S 
1,2-DICHLOROETHENE ug/L <S 
1,3-DICHLOROPROPENE ug/L <S 
lOMOCHLOROMETHANE ug/L <S 
YLBENZENE ug/L <S 
XYLENE ug/L <S 
HYLENE CHLORIDE ug/L <S 
{LENE ug/L <S 
lENE ug/L <S 
~CHLOROETHENE ug/L <S 
UENE ug/L <S 
NS-1,2-DICHLOROETHENE ug/L <S 
NS-1,3-DICHLOROPROPENE ug/L <S 
:HLOROETHENE ug/L <S 
:HLOROFLUOROMETHANE ug/L <S 
{LACETATE ug/L <10 
{LCHLORIDE ug/L <S 
IICHLOROBENZENE ug/L <S 
tlCHLOROBENZENE ug/L <S 
HCHLOROBENZENE ug/L <S 

10/24/9612:20 PMCHVPHASE.XLS 

ANALYTICAL RESULTS- VOLATILES 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 1 of 4 

NORTH PROFILE 
C4-76 C4-76 84-61 

06/24/96 06/24/96 06/21/96 
DUPLICATE 

<S <S -
<S <S -
<S <S -
2.2 JjJQ 2.1 JjJQ -
<S <S -
<S <S -
<S <S -

<10 <10 -
<20 <20 -
<10 <10 --
<10 <10 -
7.9 JjUz 4.3 JIUz .. 
<S <S <S 
<S <S .. 
<S <S -
<S <S -
<S <S -
<S <S -
<S <S -
<S <S -
<S <S -
<S <S .. 
<S <S .. 
<S <S -
<S <S .. 
1.4 JjJQ 1.3 JjJQ <S 
<S <S <S 
<S <S -
2.6 JjJQ 2.1 JjJQ <S 
<S <S -
<S <S -
<S <S <S 
<S <S -
<S <S .. 
<S <S .. 
<S <S -

<10 <10 -
<S <S -
<S <S -
<S <S -
<S <S -

CENTRAL PROFILE 
AJ-62 D6-RJ4 C6-RJ6 C6-RJ6 

06/20/96 06/21/96 06/21/96 06/21/96 
DUPLICATE 

- <S - -
- <S - --
- <S - -
- <S - -
- <S - -
- <S - -
- <S - -
- <10 - --
- <20 -- --
- <10 .. .. 
- <10 - .. 

- 4.8 JBjUz - .. 
<S <S <S <S 

- <S - .. 

- <S - .. 

- <S - .. 

- 2.2 JµQ - --
- <S - .. 
- <S - -
- <S - ·-
- <S - -
- <S - -
- <S - .. 
- <S - .. 
- <S - -
<S S.8 <S <S 
<S <S <S <S 

- <S - -
<S <S <S <S 

- <S - -
- <S - .. 
<S <S <S <S 

- <S - -
- <S - .. I 

- <S .. .. 

- <S - .. 

- <10 - .. 
- <S - .. 

- <S - -
- <S - -
- <S - -
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LOCATION 
DATE 

QA 

ANALYTE UNITS 
1,1,1-TRICHLOROETHANE ug/L 
l, I ,2,2-TETRACHLOROETHANE ug/L 
1,1,2-TRICHLOROETHANE ug/L 
I, 1-DICHLOROETHANE ug/L 
l, 1-DICHLOROETHENE ug/L 
1,2-DICHLOROETHANE ug/L 
1,2-DICHLOROPROPANE ug/L 
2-BUTANONE ug/L 
2-CHLOROETHYLVINYLETHER ug/L 
2-HEXANONE ug/L 
4-METHYL-2-PENT ANO NE ug/L 
ACETONE ug/L 
BENZENE ug/L 
BROMODICHLOROMETHANE ug/L 
BROMOFORM ug/L 
BROM OM ETHANE ug/L 
CARBON DISULFIDE ug/L 
CARBON TETRACHLORIDE ug/L 
CHLOROBENZENE ug/L 
CHLOROETHANE ug/L 
CHLOROFORM ug/L 
CHLOROMETHANE ug/L 
CIS-1,2-DICHLOROETHENE ug/L 
CIS-1,3-DICHLOROPROPENE ug/L 
DIBROMOCHLOROMETHANE ug/L 
ETHYLBENZENE ug/L 
M,P-XYLENE ug/L 
METHYLENE CHLORIDE ug/L 
0-XYLENE ug/L 
STYRENE ug/L 
TETRACHLOROETHENE ug/L 
TOLUENE ug/L 
TRANS-1,2-DICHLOROETHENE ug/L 
TRANS-1,3-DICHLOROPROPENE ug/L 
TRICHLOROETHENE ug/L 
TRICHLOROFLUOROMETHANE ug/L 
VINYL ACETATE ug/L 
VINYL CHLORIDE ug/L 
1,2-DICHLOROBENZENE ug/L 
1,3-DICHLOROBENZENE ug/L 
1,4-DICHLOROBENZENE ug/L 

10/24/964:09 PMCHVPHASE.XLS 

ANALYTICAL RESULTS • VOLATILES 
DISSOLVED PHASE INVESTIGATION· JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 2 of4 

CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS 
C6-RJ7 C6-56 C6-R04 85-R08 C6-58 
06/20/96 06/20/96 06/21/96 06/24/96 06/20/96 

- - <5 <5.0 -
- - <5 <5.0 -
- - <5 <5.0 -
- - <5 <5.0 -
- - <5 <5.0 -
-· - <5 <5.0 ·-
- - <5 <5.0 -
- - <IO <10. -
- - <20 <20. -
- - <10 <10. -
- - <10 <10. -· 
- - <10 <10. -

<S <S <5 <S.O <5 
- - <5 <5.0 -
- - <5 <S.O -
- - <S <5.0 -
- - <5 <5.0 -
- - <5 <5.0 -
- - <5 <S.0 -
- - <5 <5.0 -
- - <5 <S.O -
- - <S <S.O -
- - <5 <S.O -
- - <S <S.O -
- - <5 <5.0 -

<S <5 <S <5.0 <5 
<S <5 <5 <S.O <S 

- - <S <S.O -
<S <5 <5 <S.O <S 

- - <S <S.O -
- - <5 <5.0 -
<S <5 <5 <S.O <5 

- - <5 <5.0 -
- - <5 <5.0 -
- - <S <5.0 -
- - <5 <5.0 -
- - <IO <10. -
- - <5 <5.0 -
- - <S <S.0 -
- - <5 <S.O -
- - <S <S.O -

SOUTH 
C7-54 D7-34 

06/20/96 06/21/96 

<5 <5 
<5 <S 
<5 <5 
<S <5 
<5 <S 
<5 <S 
<5 <5 

<10 <10 
<20 <20 
<10 <10 
<10 <10 
4.1 JB1Uz <10 
<5 <S 
<5 <S 
<5 <S 
<5 <S 
<5 <5 
<5 <5 
<S <5 
<S <5 
<S <S 
<S <S 
<5 <5 
<5 <S 
<S <S 
<S <5 
<5 <S 
<5 <5 
<S <5 
<S <S 
<5 <5 
<5 <5 
<5 <S 
<S <5 
<S <S 
<5 <S 

<10 <10 
<5 <5 
<S <S 
<S <S 
<S <S 
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LOCATION 
DATE 

QA 

ANALYTE UNITS 
1,1,1-TRICHLOROETHANE ug/L 
l, 1,2,2-TETRACHLOROETHANE ug/L 
1,1,2-TRICHLOROETHANE ug/L 
1,1-DICHLOROETHANE ug/L 
I, 1-DICHLOROETHENE ug/L 
1,2-DICHLOROETHANE ug/L 
1,2-DICHLOROPROP ANE ug/L 
2-BUTANONE ug/L 
2-CHLOROETHYL VINYLETHER ug/L 
2-HEXANONE ug/L 
4-METHYL-2-PENT ANONE ug/L 
ACETONE ug/L 
BENZENE ug/L 
BROMODICHLOROMETHANE ug/L 
BROMOFORM ug/L 
BROMOMETHANE ug/L 
CARBON DISULFIDE ug/L 
CARBON TETRACHLORIDE ug/L 
CHLOROBENZENE ug/L 
CHLOROETHANE ug/L 
CHLOROFORM ug/L 
CHLOROMETHANE ug/L 
CIS-1,2-DICHLOROETHENE ug/L 
CIS-1,3-DICHLOROPROPENE ug/L 
DIBROMOCHLOROMETHANE ug/L 
ETHYLBENZENE ug/L 
M,P-XYLENE ug/L 
METHYLENE CHLORIDE ug/L 
0-XYLENE ug/L 
STYRENE ug/L 
TETRACHLOROETHENE ug/L 
TOLUENE ug/L 
TRANS-1,2-DICHLOROETHENE ug/L 
TRANS-1,3-DICHLOROPROPENE ug/L 
TRICHLOROETHENE ug/L 
TRICHLOROFLUOROMETHANE ug/L 
VINYL ACETATE ug/L 
VINYL CHLORIDE ug/L 
1,2-DICHLOROBENZENE ug/L 
1,3-DICHLOROBENZENE ug/L 
1,4-DICHLOROBENZENE ug/L 

10/24/961:53 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - VOLATILES 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 3 of4 

SOUTH PROFILE SOUTH - ADDITIONAL WELLS 
D7-1S 07-JJ D7-S1 D8-SO 08-48 

06/21/96 06/20/96 06/20/96 06/20/96 06/20/96 

- - - <S <S 

- - - <S <S 

- - - <S <S 

- - - <.5 <S 

- - - <.5 <S 

- - -- <S <S 

- - - <.5 <S 

- - - <10 <10 

- -- - <20 <20 

- - - <10 <10 

- - - <10 <10 

- - - 6.1 JBJUz <10 
3.2 JJJQ <S <S <S <S 
- -- - <S <S 

- - - <S <S 

- - - <S <S 
- - - I.S JJJQ <S 

- - - <.5 <S 
- - - <S <S 
- - - <.5 <S 

- - - <S <S 

- - - <S <.S 

- - - <.5 <.5 

- - - <S <S 

- - - <.5 <S 
.54 9 . .5 4.9 JIJQ 9.1 <.S 
180 140 3.7 JJJQ 94 <S 

- - - <.5 <S 
120 19 14 37 <S 

- - - <S <S 

- - - <S <S 
.5S 6.2 1.4 JJJQ 12 <S 

- - - <.5 <S 

- - - <.5 <S 

- - - <S <S 

- - - <S <.5 

- - - <10 <10 

- - - <.5 <.5 

- - - <.5 <S 

- - - <.5 <.S 

- - - <.5 <.S 

BACK.ROUND WELLS 
13-67 C2--64 

06/21/96 06/20/96 

<S <S 
<S <.5 
<S <S 
<.5 2.4 JIJQ 
<.5 2.3 JIJQ 
<.5 <S 
<.5 <.5 

<10 <10 
<20 <20 
<10 <10 
<10 <10 
<10 <10 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<.5 <S 
<S <S 
<S <.S 
<S <S 
<S <S 
<.5 <.S 
<.5 <5 
<5 <S 
<S <S 
<.5 <S 
<S <.5 
<.5 <S 
<.5 <S 
<S <S 
<.5 <.S 
<S <S 
<S <S 
<10 <10 
<.5 <S 
<.5 <.5 
<.5 <S 
<S <S 
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ANALYTE 
1,1,1-TRICHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
I, 1,2-TRICHLOROETHANE 
1,1-DICHLOROETHANE 
l,l ·DICHLOROETHENE 
1,2-DICHLOROETHANE 
1,2-DICHLOROPROP ANE 
2-BUTANONE 
2-CHLOROETHYL VINYLETHER 
2-HEXANONE 
4-METHYL-2-PENT AN ONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 
CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1,2-DICHLOROETHENE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
M,P-XYLENE 
METHYLENE CHLORIDE 
0-XYLENE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,2-DICHLOROETHENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 
VINYL ACETATE 
VINYL CHLORIDE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 

10/24/9612:20 PMCHVPHASE.XI.S 

ANALYTICAL RESULTS - VOLATILES 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 4 of4 

LOCATION EBS-001 TBS-001 TBS-002 
DATE 06/24/96 06/20/96 06/21/96 

QA RINSATE TRIP BLANK TRIP BLANK 

UNITS BLANK 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L ·- <S <S 
ug/L - <S <S 
ug/L - <10 <IO 
ug/L - <20 <20 
ug/L - <10 <IO 
ug/L - <10 <IO 
ug/L - 4.S JBJUz <10 
ug/L <S <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L <S <S <S 
ug/L <S <S <S 
ug/L - <S <S 
ug/L <S <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L <S <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <IO <10 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 
ug/L - <S <S 

TBS-003 TBS-004 
06/21/96 06/24/96 

TRIP BLANK TRIP BLANK 

<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 

<IO <IO 
<20 <20 
<IO <IO 
<10 <10 
S.3 JBJUz 6.1 JBJUz 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 
<S <S 

<10 <IO 
<S <S 
<S <S 
<S <S 
<S <S 
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LOCATION 
DATE 

QA 

ANALYTE UNITS 
1,2,4-TRICHLOROBENZENE ug,'L 
1,2-DlCHLOROBENZENE ug,'L 
1,3-DICHLOROBENZENE ug,'L 
1,4-DlCHLOROBENZENE ug/L 
2,4,S-TRICHLOROPHENOL ug,'L 
2,4,6-TRlCHLOROPHENOL ug,'L 
2,4-DlCHLOROPHENOL ug,'L 
2,4-DlMETHYLPHENOL ug/L 
2,4-DINITROPHENOL ug/L 
2,4-DlNITROTOLUENE ug/L 
2,6-DINITROTOLUENE ug/L 
2-CHLORONAPHTHALENE ug/L 
2-CHLOROPHENOL ug/L 
2-METHYLNAPHTHALENE ug,'L 
2-METHYLPHENOL ug,'L 
2-NITROANILINE ug,'L 
2-NITROPHENOL ug/L 
3,3'-DICHLOROBENZIDINE ug/L 
3-NITROANILINE ug/L 
4,6-DINITR0-2-METHYLPHENOL ug,'L 
4-BROMOPHENYL-PHENYLETHER ug,'L 
4-CHLOR0-3-METHYLPHENOL ug,'L 
4-CHLOROANlLINE ug/L 
4-CHLOROPHENYL-PHENYLETHER ug/L 
4-METHYLPHENOL ug/L 
4-NITROANILINE ug/L 
4-NITROPHENOL ug,'L 
ACENAPHTHENE ug/L 
ACENAPHTHYLENE ug/L 
ANTHRACENE ug/L 
BENZO(A)ANTHRACENE ug/L 
BENZO(A)PYRENE ug,'L 
BENZO(B)FLUORANTHENE ug/L 
BENZO(O,H,l)PERYLENE ug/L 
BENZO(K)FLUORANTHENE ug/L 
BENZOIC ACID ug/L 
BENZYL ALCOHOL ug/L 
B1S(2-CHLOROETHOXY)METHANE ug/L 
B1S(2-CHL0ROETHYL)ETHER ug/L 
BIS(2-CHL0R01SOPROPYL)ETHER ug/L 
B1S(2-ETHYLHEXYL)PHTHALA TE ug/L 
BUfYLBENZYLPHTHALATE ug/L 
CARBAZOLE ug!L 

10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
p l of8 

NORTH PROFILE 
CJ-65 C4-76 C4-76 B4-61 

06/24/96 06/24/96 06/24/96 06/21/96 
DUPLICATE 

<10 <10 <10 -
<10 <JO <10 -
<JO <10 <10 -
<JO <JO <10 -
<JO <10 <10 -
<10 <10 <10 -
<10 <10 <10 -
<10 <10 <10 -
<SO <SO <SO -
<10 <10 <10 -
<10 <10 <10 -
<10 8.1 JIJQ <10 -
<10 <IO <IO -
7.8 JjJQ 6.9 JjJQ <IO -
<10 <IO <IO -
<SO <SO <SO -
<IO <IO <IO -
<20 <20 <20 -
<SO <SO <SO -
<SO <SO <SO -
<IO <IO <IO -
<20 <20 <20 -
<20 <20 <20 -
<IO <10 <IO -
<10 <10 <10 -
<20 <20 <20 -
<SO <SO <SO -
<0.1 12 9.8 <0.1 
<0.1 1.7 1.6 <0.1 
<0.1 O.S8 0.3S <0.1 
<0.1 <0.1 <0.11 <0.1 
<0.1 <0.1 <0.11 <0.1 
<0.1 <0.1 <0.11 <0.1 
<0.1 <0.1 <0.11 <0.1 
<0.1 <0.1 <0.11 <0.1 
<SO <SO <SO -
<20 <20 <20 -
<10 <10 <10 -
<10 <10 <10 -
<10 <10 <10 -
3.7 JjJQ 3.8 JjJQ <10 -
<10 <IO <10 -
<IO <IO <10 -

CENTRAL PROFILE 
A.3-62 D6-R.34 C6-R.36 

06/20/96 06/21/96 06/21/96 

- <11. -
- <II. -
- <II. -
- <) I. --
- <11. -
- <11. -
- <11. -
- <11. -
- <SS. -
- <II. -
- <11. -
- <11. --
- <II. -
- 20. --
- <II. -
- <SS. --
- <I I. -
- <22. -
- <SS. --
- <SS. -
- <I I. -
- <22. -
- <22. -
- <II. -
- <11. -
- <22. -
- <SS. -

<0.1 2.9 <0.1 
<0.1 0.36 <0.1 
<0.1 0.22 <0.1 
<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 

- <SS. -
- <22. -
- <II. -
- <11. -
- <11. -
- 340 EJJQ -
- <I I. --
- <II. -
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LOC.\T!ON 
DATE 

QA 
ANALYTE UNITS 

1,2,4-TRICHLOROBENZENE ug/L 
1,2-DICHLOROBENZENE ug/L 
1,3-DICHLOROBENZENE ug/L 
1,4-DICHLOROBENZENE ug/L 
2,4,5-TRICHLOROPHENOL ug/L 
2,4,6-TRICHLOROPHENOL ug/L 
2,4-DICHLOROPHENOL ug/L 
2,4-DIMETHYLPHENOL ug/L 
2,4-DINITROPHENOL ug/L 
2,4-DINITROTOLUENE ug/L 
2,6-DINITROTOLUENE ug/L 
2-CHLORONAPHTHALENE ug/L 
2-CHLOROPHENOL ug/L 
2-METHYLNAPHTHALENE ug/L 
2-METHYLPHENOL ug/L 
2-NITROANILINE ug/L 
2-NITROPHENOL ug/L 
3,3'-DICHLOROBENZIDINE ug/L 
3-NITROANILINE ug/L 
4,6-DINITR0-2-METHYLPHENOL ug/L 
+BROMOPHENYL-PHENYLETHER ug/L 
4-CHLOR0-3-METHYLPHENOL ug/L 
+CHLOROANILINE ug/L 
+cHLOROPHENYL-PHENYLETHER ug/L 
4-METHYLPHENOL ug/L 
4-NITROANILINE ug/L 
+NITRO PHENOL ug/L 
ACENAPHTHENE ug/L 
ACENAPHTHYLENE ug/L 
ANTHRACENE ug/L 
BENZO(A)ANTHRACENE ug/L 
BENZO(A)PYRENE ug/L 
BENZO(B)FLUORANTHENE ug/L 
BENZO(G,H,l)PERYLENE ug/L 
BENZO(K)FLUORANTHENE ug/L 
BENZOIC ACID ug/L 
BENZYL ALCOHOL ug/L 
BIS(2-CHLOROETHOXY)METHANE ug/L 
B1S(2-CHL0ROETHYL)ETHER ug/L 
BIS(2-CHL0ROIS0PROPYL)ETHER ug/L 
BIS(2-ETHYLHEXYL)PHTHALATE ug/L 
BUTYLBENZYLPHTHALATE ug/L 
CARBAZOLE ug/L 

10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
p 2 of8 

CENTRAL PROFILE 
C6-R36 C6-R37 I C6-56 C6-R04 
06/21/96 06/20/96 06/20/96 06/21/96 

DUPLICATE 

- - - <10. 

- -- -- <10. 

- -- - <10. 

- -- - <IO. 

- -- - <IO. 

- -- - <10. 

- -- -- <10. 

- -- - <IO. 

- -- - <50. 

- -- - <10. 

- -- - <10. 

- -- -- <IO. 

- -- -- <10. 

-- -- -- <10. 

-- - -- <10. 

- -- -- <50. 

-- -- - <IO. 
- -- - <20. 
- -- - <50. 

-- - - <50. 

- -- - <10. 
- - - <20. 

- - - <20. 

- - - <10. 

- - - <IO. 

- -- - <20. 

- - - <50. 

<O.l <0.1 <O.l <O.l 
<O.l <0.1 <0.1 <0.1 
<0.1 <0.1 <O.l <0.1 
<0.1 <0.l <O.l <O.l 
<0.1 <O.l <O.l <O.l 
<0.1 <0.1 <0.1 <0.1 
<O.l <0.1 <0.1 <0.1 
<0.1 <O.l <O.l <O.l 

- - - <50. 

- - - <20. 

-- -- -- <10. 

- -- - <10. 

-- -- -- <10. 

- -- - <10. 

-- -- - <IO. 
- -- - <10. 

CENTRAL - ADDITIONAL WELLS 
B5-R08 C6-58 C7-54 
06/24/96 06/20/96 06/20/96 

<10 -- <10. 
<10 -- <10. 
<10 -- <IO. 
<10 -- <IO. 
<10 - <10. 
<10 - <10. 
<10 -- <10. 
<10 - <10. 
<50 - <50. 
<10 - <10. 
<10 - <10. 
<10 - <IO. 
<10 - <10. 
<10 - <JO. 
<10 -- <IO. 
<50 - <50. 
<IO -- <IO. 
<20 -- <20. 
<50 - <50. 

<50 - <50. 
<10 - <IO. 
<20 - <20. 
<20 - <20. 
<10 - <JO. 
<10 - <IO. 
<20 - <20. 
<50 - <50. 
<0.1 <O.l <0.1 
<O.l <0.1 <O.l 
<O.l <O.l <O.l 
<0.1 <O.l <O.l 
<0.1 <O.l <0.1 
<O.l <0.1 <0.1 
<0.1 <O.l <O.l 
<0.1 <0.1 <O.l 
<50 - <50. 

<20 - <20. 
<10 - <10. 
<10 -- <10. 
<IO - <10. 
<10 - <IO. 
<IO - <10. 
<IO - <JO. 
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ANALYTE 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,4,S-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3,3'-DICHLOROBENZIDINE 
3-NITROANILINE 
4,6-DINITR0-2-METHYLPHENOL 
4-BROMOPHENYL-PHENYLETHER 
4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL-PHENYLETHER 
4-METHYLPHENOL 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
BENZO(K)FLUORANTHENE 
BENZOIC ACID 
BENZYL ALCOHOL 
81S(2-CHLOROETHOXY)METHANE 
81S(2-CHLOROETHYL)ETHER 
BIS(l-CHLOROISOPROPYL)ETHER 
81S(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYLPHTHALATE 
CARBAZOLE 

10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
p 3 of8 

SOUTH PROFILE 
LOCATION D7-34 D7-15 D7-33 

DATE 06/21/96 06/21/96 06/20/96 
QA 

UNITS 
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <SI. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. -- -
ug/L <10. -- -
ug/L <10. - -
ug/L <SI. - -
ug/L <10. - -
ug/L <20. - -
ug/L <SI. - -
ug/L <SI. - -
ug/L <10. - -
ug/L <20. - -
ug/L <20. - -
ug/L <10. - -
ug/L <10. - -
ug/L <20. - -
ug/L <SI. - -
ug/L <0.1 6.9 5.3 
ug/L <0.1 2.8 1.8 
ug/L <0.1 0.91 2.5 
ug/L <0.1 0.71 3.4 
ug/L <0.1 0.59 4.4 
ug/L <0.1 0.33 2.7 
ug/L <0.1 0.25 3.2 
ug/L <0.1 <0.1 <0.51 
ug/L <SI. - -
ug/L <20. - -
ug/L <10. - -
ug/L <10. - -
ug/L <10. -· -
ug/L <10. - -
ug/L <10. - -
ug/L <10. - -

SOUTH - ADDITIONAL WELLS 
D7-51 D8-50 D8-48 

06/20/96 06/20/96 06/20/96 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <SI. <SO. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

-· IS. <10. 

- <10. <10. 

- <SI. <SO. 

- <10. <10. 

- <20. <20. 

- <SI. <SO. 

- <SI. <SO. 

- <10. <10. 

- <20. <20. 

- <20. <20. 

- <10. <10. 

- <10. <10. 

- <20. <20. 

- <SI. <SO. 
0.83 0.9 <0.1 
0.15 0.26 <0.1 

0.14 <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 

- <SI. <SO. 

- <20. <20. 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- 3.5 JiJQ <10. 

- <10. <10. 

- <10. <10. 
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10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
Pae:e 4 of8 

BACKROUND WELLS 
LOCATION B-67 Cl-64 

DATE 06/21/96 06/20/96 
QA 

ANALYTE UNITS 
1,2,4-TRICHLOROBENZENE ug/L <10. <10. 
1,2-DICHLOROBENZENE ug/L <10. <10. 
1,3-DICHLOROBENZENE ug/L <10. <10. 
1,4-DICHLOROBENZENE ug/L <10. <10. 
2,4,S-TRICHLOROPHENOL ug/L <10. <10. 
2,4,6-TRICHLOROPHENOL ug/L <10. <10. 
2,4-DICHLOROPHENOL ug/L <10. <10. 
2,4-DIMETHYLPHENOL ug/L <10. <10. 
2,4-DINITROPHENOL ug/L <SO. <SO. 
2,4-DINITROTOLUENE ug/L <10. <10. 
2,6-DINITROTOLUENE ug/L <10. <10. 
2-CHLORONAPHTHALENE ug/L <10. <10. 
2-CHLOROPHENOL ug/L <10. <10. 
2-METHYLNAPHTHALENE ug/L <10. <10. 
2-METHYLPHENOL ug/L <10. <10. 
2-NITROANILINE uglL <SO. <SO. 
2-NITROPHENOL ug/L <10. <10. 
3,3'-DICHLOROBENZIDINE ug/L <20. <20. 
3-NITROANILINE ug/L <SO. <SO. 
4,6-DINITR0-2-METHYLPHENOL ug/L <SO. <SO. 
4-BROMOPHENYL-PHENYLETHER ug/L <10. <10. 
4-CHLOR0-3-METHYLPHENOL ug/L <20. <20. 
4-CHLOROANILINE ug/L <20. <20. 
4-CHLOROPHENYL-PHENYLETHER ug/L <10. <10. 
4-METHYLPHENOL uglL <10. <10. 
4-NITROANILINE ug/L <20. <20. 
4-NITROPHENOL ug/L <SO. <SO. 
ACENAPHTHENE ug/L <0.1 <0.1 
ACENAPHTHYLENE ug/L <0.1 <0.1 
ANTHRACENE ug/L <0.1 <0.1 
BENZO(A)ANTHRACENE ug/L <0.1 <0.1 
BENZO(A)PYRENE ug/L <0.1 <0.1 
BENZO(B)FLUORANTHENE ug/L <0.1 <0.1 
BENZO(O,H,l)PERYLENE uglL <0.1 <0.1 
BENZO(K)FLUORANTHENE uglL <0.1 <0.1 
BENZOIC ACID ug/L <SO. <SO. 
BENZYL ALCOHOL ug/L <20. <20. 

B1S(2-CHLOROETHOXY)METHANE ug/L <10. <10. 
B1S(2-CHLOROETHYL)ETHER ug/L <10. <10. 

BIS(2-CHLOR0ISOPROPYL)ETHER ug/L <10. <10. 
B1S(2-ETHYLHEXYL)PHTHALA TE ug/L 4.7 JjJQ <10. 
BUTYLBENZYLPHTHALATE ug/L <10. <10. 
CARBAZOLE ug/L <10. <10. 

EBS-001 
06/24/96 

RINSTATE 
BLANK 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
--
-
-
-
-
-
-
-
-
-
-

<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 

-
-
-
-
-
-
-
-
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LOCATION 
DATE 

QA 

ANALYTE UNITS 
CHRYSENE ug/L 
DI-N-BUTYLPHTHALATE ug/L 
DI-N-OCTYLPHTHALATE ug/L 
DIBENZ(A,H)ANTHRACENE ug/L 
DIBENZOFURAN ug/L 
DIETHYLPHTHALATE ug/L 
DIMETHYLPHTHALATE ug/L 
FLUORANTHENE ug/L 
FLUORENE ug/L 
HEXACHWROBENZENE ug/L 
HEXACHWROBUTADIENE ug/L 
HEXACHWROCYCWPENT ADIENE ug/L 
HEXACHWROETHANE ug/L 
lNDENO( 1,2,3-CD)PYRENE ug/L 
ISO PHO RONE ug/L 
N-NITROSO-DI-N-PROPYLAMINE ug/L 
N-NlTROSODIPHENYLAMINE (I) ug/L 
NAPHTHALENE ug/L 
NITRO BENZENE ug/L 
PENTACHLOROPHENOL ug/L 
PHENANTHRENE ug/L 
PHENOL ug/L 
PYRENE ui!IL 

10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RES UL TS - SVOCs 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
p 5 of8 

NORTH PROFILE 
CJ-65 C4-76 C4-76 B4-61 

06/14/96 06/14/96 06/14/96 06/21/96 

DUPLICATE 

<0.1 <0.1 <0.11 <0.1 
<10 <IO <10 -
<10 <10 <10 -
<0.1 <0.1 <0.11 <0.1 
<10 <10 <10 -
<10 <10 <10 -
<10 <10 <10 -
<0.1 <0.1 <0.11 <0.1 
<0.1 1.3 1.2 <0.1 
<10 <10 <10 -
<)0 <)0 <IO -
<10 <10 <10 -
<10 <10 <10 -
<0.1 <0.1 <0.11 <0.1 
<10 <10 <10 -
<10 <10 <IO -
<10 <10 <10 -
<0.4 5 4.4 <0.4 jUJI 
<10 <IO <10 -
<50 <50 <50 -
<0.l 0.27 0.23 <O.l 
<10 <)0 <10 -
<0.1 0.17 0.16 <O.l 

CENTRAL PROFILE 
AJ-62 D6-RJ4 C6-RJ6 

06/20/96 06/11/96 06/21/96 

<0.1 0.26 <0.1 

- <II. -
- <11. -

<0.1 <0.1 <0.1 

- <)). -
- <I I. -
- <11. -

<0.1 <0.1 <0.1 

<0.1 1.2 <0.1 

- <II. -
- <11. .. 

- <11. -
- <I I. -

<0.1 <0.1 <0.1 

- <II. -
- <I I. -
- <I I. -

<0.4 jUJI 10 IJli <0.4 IUJI 

- <11. -
- <55. -

<O.l 0.32 <0.l 

- <) I. -
<0.1 0.66 0.13 
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LOCATION 
DATE 

QA 
ANALYTE UNITS 

CHRYSENE ug/L 
DI-N-BlJfYLPHTHALATE ug/L 
DI-N-OCTYLPHTHALA TE ug/L 
DIBENZ(A,H)ANTHRACENE ug/L 
DIBENZOFURAN ug/L 
DIETHYLPHTHALA TE ug/L 
DIMETHYLPHTHALATE ug/L 
FLUORANTHENE ug/L 
FLUORENE ug/L 
HEXACHLOROBENZENE ug'L 
HEXACHLOROBlJf ADIENE ug'L 
HEXACHLOROCYCLOPENT ADI ENE ug/L 
HEXACHLOROETHANE ug'L 
IN DENO( 1,2,3-CD)PYRENE ug'L 
ISOPHORONE ug/L 
N-NITROSO-DI-N-PROPYLAMINE ug/L 
N-NITROSODIPHENYLAMINE (I) ug'L 
NAPHTHALENE ug'L 
NITRO BENZENE ug/L 
PENT ACHLOROPHENOL ug'L 
PHENANTHRENE ug'L 
PHENOL ug'L 
PYRENE ug/L 

10/24/964:13 PMCHVPHASE.XLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
Pa2e 6 of8 

CENTRAL PROFILE 
C6-R36 C6-R37 C6-56 C6-R04 
06121/96 06120/96 06120/96 06/21/96 

DUPLICATE 

<0.1 <0.1 <0.1 <0.1 

- - - <10. 

- - - <10. 
<0.1 <0.1 <0.1 <0.1 

- - -- <10. 

- - - <10. 

- - - <10. 
<0.1 <0.1 <0.1 <0.1 
<0.1 <0.1 <0.1 <0.1 

- - - <10. 

- - - <10. 

- - - <10. 

- - - <10. 
<0.1 <0.1 <0.1 <0.1 

- - - <10. 

- - - <10. 

- - - <10. 
<0.4 iUJl <0.4 IUJI <0.4 IUJI <0.4 IUJI 
- - - <10. 

- - -- <SO. 
<0.1 <0.1 <0.1 <0.1 

- - - <10. 
0.11 0.12 <0.1 <0.1 

CENTRAL - ADDITIONAL WELLS 
B5-R08 C6-58 C?-54 

06/24/96 06/20/96 06/20/96 

<0.1 <0.1 <0.1 
<10 - <10. 
<10 - <10. 
<0.1 <0.1 <0.1 
<10 - <10. 
<10 - <10. 
<10 - <10. 
<0.1 <0.1 <0.1 

<0.1 <0.1 <0.1 

<10 - <10. 

<10 - <10. 
<10 - <10. 
<10 - <10. 
<0.1 <0.1 <0.1 
<10 - <10. 
<10 - <10. 
<10 - <10. 
<0.4 <0.4 iUJI <0.4 jUJI 
<10 - <10. 
<SO - <SO. 
<0.1 <0.1 <0.1 
<10 - <10. 
0.17 0.17 <0.1 
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ANALYTE 
CHRYSENE 
DI-N-BlITYLPHTHALATE 
DI-N-OCTYLPHTHALA TE 
DIBENZ(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYLPHTHALATE 
DIMETHYLPHTHALA TE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBlIT ADIENE 
HEXACHLOROCYCLOPENT ADIENE 
HEXACHLOROETHANE 
INDENO(l,2,3-CD)PYRENE 
ISOPHORONE 
N-NITROSO-Dl-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE (I) 
NAPHTHALENE 
NITRO BENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 

10/24/964:13 PMCHVPI-IASEXLS 

ANALYTICAL RESULTS - SVOCs 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
p 7 of8 

SOUTH PROFILE 
LOCATION D7-34 D7-15 D7-JJ 

DATE 06/21/96 06/21/96 06/20/96 
QA 

UNITS 
ug'L <0.1 1.6 9 
ug!L <10. -- --
ug!L <10. - --
ug!L <0.1 <0.1 0.96 
ug!L <10. - --
ug!L <JO. - --
ug!L <10. - --
ug!L <0.1 0.2 1.3 
ug!L <0.1 8 .5.3 
ug!L <10. - --
ug!L <10. - --
ug'L <10. -- -
ug!L <10. - --
ug!L <0.1 <0.1 0.84 
ug!L <10. - --
ug!L <10. - --
ug!L <10. - --
ug!L <0.4 111 460 111 3 . .5 111 
ug!L <10. - --
ug!L <SI. - -
ug'L <0.1 1.5 4.1 
ug!L <10. - -
ug!L <0.1 1.9 9 

SOUTH - ADDITIONAL WELLS 
D7-51 D8-50 D8-48 

06/20/96 06/20/96 06/20/96 

<0.1 <0.1 <0.1 

- <10. <10. 

- <10. <10. 
<0.1 <0.1 <0.1 

- <10. <10. 

- <IO. <10. 

-- <10. <10. 
<0.1 <0.1 <0.1 
0.8 I.I <0.1 

- <10. <10. 

- <10. <10. 

- <10. <10. 

- <10. <10. 
<0.1 <0.1 <0.1 

- <10. <10. 

- <10. <10. 

- <10. <10. 
<0.4 IUJI I.S 111 <0.4 IUJI 

- <10. <10. 

- <.51. <SO. 
0.21 0.38 <0.1 

- <10. <10. 
0.11 <0.1 <0.1 
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ANALYTICAL RESULTS- SVOCs 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
Pae:e 8 of8 

BACKROUND WELLS 
LOCATION IJ-67 C2-64 

DATE 06/21/96 06/20/96 
QA 

ANALYTE UNITS 
CHRYSENE ugiL <0.1 <0.1 
DI-N-BlJfYLPHTHALATE ugiL <10. <10. 
DI-N-OCTYLPHTHALATE ugiL <10. <10. 
DIBENZ(A,H)ANTHRACENE ug/L <0.1 <0.1 
DIBENZOFURAN ug/L <10. <10. 
DJETHYLPHTHALA TE ugtL <10. <10. 
DJMETHYLPHTHALATE ug/L <10. <10. 
FLUORANTHENE ugiL <0.1 <0.1 
FLUORENE ugiL <0.1 <0.1 
HEXACHLOROBENZENE ugiL <10. <10. 
HEXACHLOROBlJf ADIENE ug/L <10. <10. 
HEXACHLOROCYCLOPENT ADI ENE ugiL <10. <10. 
HEXACHLOROETHANE ug/L <10. <10. 
JNDENO( 1,2,3-CD)PYRENE ug/L <0.1 <0.1 
ISOPHORONE ugiL <10. <10. 
N-NITROSO-DJ-N-PROPYLAMJNE ugiL <10. <10. 
N-NJTROSODIPHENYLAMINE (1) ugiL <10. <10. 
NAPHTHALENE ugiL <0.4 jUJI <0.4 jUJI 
NJTROBENZENE ug/L <10. <10. 
PENTACHLOROPHENOL ugiL <50. <SO. 
PHENANTHRENE ugiL <0.1 <0.1 
PHENOL ugiL <10. <10. 
PYRENE ugiL <0.1 <O.l 

EBS-001 
06/24/96 

RINSTATE 

BLANK 
<0.11 

-
-

<0.11 

-
-
·-

<0.11 
<0.11 

-
-
-
-

<0.11 

-
-
.. 

<0.42 

-
-

<0.11 

-
<0.11 
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LOCATION 
DATE 

QA 

ANAL\'TE UNITS 
ARSENIC, TOT AL mg/L 
CADMIUM, TOTAL mg/L 
CHROMWM, TOT AL mg/L 
LEAD, TOTAL mg/L 
MERCURY, TOTAL mg/L 
NICKEL, TOT AL mg/L 
VANADIUM, TOTAL mg/L 

10/24/9611 :55 AMCHVPHASE.XLS 

ANALYTICAL RESULTS - METALS 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 1 ofJ 

NORTH PROFILE 
CJ-65 C4-76 84-61 AJ-62 

06/24/96 06/24/96 06/21/96 06/20/96 
DUPLICATE 

0.0043 BjJm <0.0020 jUJm 0.032 <0.0030 
<0.0030 <0.0030 <O.OOSO <O.OOSO 
<0.0060 <0.0060 0.033 0.012 
<0.0020 <0.0020 <0.010 <0.010 

<0.00020 <0.00020 <0.00020 <0.00020 
<0.012 <0.012 0.014 BIJQ <0.013 

<0.0060 <0.0060 0.012 BIJQ <0.0070 

CENTRAL PROFILE 
D6-R34 C6-R36 C6-R36 
06/21/96 06/21/96 06/21/96 

DUPLICATE 

<0.0030 O.OOS9 BiJQ o.ooso BIJQ 
<0.00SO <O.OOSO <O.OOSO 
<0.0060 <0.0060 <0.0060 
<0.010 <0.010 <0.010 

<0.00020 <0.00020 <0.00020 
<0.013 0.022 BjJQ 0.016 BIJQ 
<0.0070 <0.0070 <0.0070 
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LOCATION 

DATE 
QA 

ANALYTE UNITS 
ARSENIC, TOT AL mg/L 
CADMIUM, TOT AL mg/L 
CHROMIUM, TOTAL mg/L 
LEAD, TOTAL mg/L 
MERCURY, TOTAL mg/L 
NICKEL, TOTAL mg/L 
VANADIUM, TOTAL mg/L 

10/24/9611:55 AMCHVPHASE.XLS 

ANALYTICAL RESULTS- METALS 
DISSOLVED PHASE INVESTIGATION -JUNE 1996 

CHEVRON HA WAIi REFINERY 
Page 2 of3 

CENTRAL PROFILE CENTRAL - ADDITIONAL WELLS 
C6-RJ7 C6-56 C6-R04 B5-R08 C6-58 
06/20/96 06/20/96 06/21/96 06/24/96 06/20/96 

<0.0030 <0.0030 <0.0030 <0.0020 jUJm <0.0030 

<O.OOSO <0.00SO <0.00SO <0.0030 <0.00SO 

<0.0060 <0.0060 <0.0060 <0.0060 <0.0060 

<0.010 <0.010 <0.010 <0.0020 <0.010 
<0.00020 <0.00020 <0.00020 0.00033 <0.00020 

<0.013 <0.013 <0.013 <0.012 <0.013 
<0.0070 <0.0070 <0.0070 <0.0060 <0.0070 

SOUTH 

C7-54 D7-34 
06/20/96 06/21/96 

<0.0030 0.16 
<O.OOSO <0.0050 
<0.0060 0.33 
<0.010 0.32 

<0.00020 0.0026 
<0.013 0.24 

<0.0070 0.24 
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LOCATION 
DATE 

QA 
ANAL\'TE UNITS 

ARSENIC, TOT AL mg/L 
CADMIUM, TOT AL mg/L 
CHROMIUM, TOT AL mg/L 
LEAD, TOTAL mg/L 
MERCURY, TOTAL mg/L 
NICKEL, TOT AL mg/L 
V ANADlUM, TOT AL mg/L 

10/24/9611 :55 AMCHVPHASE.XLS 

ANALYTICAL RESULTS - METALS 
DISSOLVED PHASE INVESTIGATION - JUNE 1996 

CHEVRON HA WAIi REFINERY 
Pagel ofJ 

SOUTH PROFILE SOUTH - ADDITIONAL WELLS 
D7-15 D7-33 D7-51 D8-50 D8-48 

06/21/96 06/20/96 06/20/96 06/20/96 06/20/96 

<0.0030 <0.0030 <0.0030 0,0047 BiJQ 0.0071 BSjJQ 
<0,0050 <0.0050 <0.0050 <0.0050 <0.0050 
<0.0060 0.039 <0.0060 <0,0060 <0.0060 
<0.010 <0.010 <0.010 <0.010 <0.010 

<0,00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.013 <0.013 <0.013 <0.013 <0.013 

<0,0070 <0.0070 <0.0070 0.012 BIJQ <0.0070 

BACKGROUND WELLS 
13-67 Cl-64 

06/21/96 06/20/96 

<0.0030 0.0059 BIJQ 
<0.0050 <0.0050 
<0.0060 0.028 
<0.010 <0.010 

<0.00020 <0.00020 
0.039 BiJQ 0.013 BIJQ 

0.0075 BIJQ 0.011 BIJQ 
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BACKYARDS AREA DISSOLVED PHASE INVESTIGATION 
CHEVRON HA WAIi REFINERY 

KAPOLEI, OAHU, HA WAIi 

LABORATORY VALIDATION QUALIFIERS DEFINITIONS 
Assigned by Analytical Laboratory 

(appears in Tables to left of vertical bar) 

E Concentration exceeds linear calibration range. Carried over in the validation process as a "J" qualifier. 

U Not detected at or above the associated reporting limit. 

J Estimated concentration above laboratory method detection limit (MDL) but below laboratory quantitation limit. Carried over in the validation 

process as a "J" qualifier. 

B Analyte was present in an associated blank. 

D Result from diluted sample. 

DA TA VALIDATION QUALIFIER DEFINITIONS 
Assigned by Dames & Moore's Data Review Team 

(appears in Tables to right of vertical bar) 

U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

J Carry over from laboratory "E" or "J" qualifier, or the analyte was positively identified and the associated numerical value is the approximate 

concentration of the analyte in the sample. 

UJ The analyte was not detected above the reported sample reporting limit. However, the reported reporting limit is approximate and may or may 

not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or 

absence of the analyte cannot be verified. 

(97HON-464\464D V. wpd- i 6000-S33-700x-03 7) DAMES & MOORE 
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APPENDIXB 
DATA VALIDATION REPORTS 



LEVEL ill Data Validation Report 

PROJECT: 

LABO RA TORY: 

Chevron Hawaii (Dissolved Phase Investigation) 

Lockheed Analytical Services 

LAH NUMBER: L7305 

SAMPLES: 

MATRIX: 

C2-64, C7-54, D8-50, D8-48,TBS-001, C6-R04, D6-R34, TBS-002, 
D7-34, I3-67, and TBS-003 

Water 

Volatile Organic Compounds 
Analysis 8260 

Holding Time ./ 

Surrogate Recovery ./ 

MS/MSD ./ 

LCS (Blank Spike) ./ 

Method Blanks Note 1 

Duplicates ./ 

Trip/Field/Equipment Blanks Note 2 

Detection Limits Note 3 

Chromatography NA 

B:\SACVAL 12.001 

1. A result of 4 .1 ug/L was reported for Acetone in the method blank 
performed on June 29, 1996. The concentrations associated with 
positive detects were flagged "U," anomalous, in all samples. 

2. Positive results were observed for Acetone for trip blanks TBS-001 and 
TBS-003. It should noted, however, the method blank associated with 
these samples displayed Acetone contamination. Therefore, the positive 
results observed for the trip blanks are likely due to laboratory 
contamination, and are qualified as anomalous "U". 

3. All results which are quantitated at or below the associated practical 
quantitation limits should be considered estimated and have been 
qualified "J". 



Summary: 

As qualified, these data are usable for their intended purpose. All reported results less than 41 
ug/L for Acetone in samples associated with the method blank performed on June 29, 1996 
should be considered laboratory contamination and are qualified "U". In addition, low level 
results at or below the practical quantitation limits should be considered estimated and are 
qualified "J". No results were rejected. 

B:\SAC\/ AL 12.001 



PROJECT: 

LABORATORY: 

LAB NUMBER: 

SAMPLES: 

MATRIX: 

Analysis 

Holding Time 

Surrogate Recovery 

MS/MSD 

LCS (Blank Spike) 

Method Blanks 

Duplicates 

LEVEL Ill Data Validation Report 

Chevron Hawaii (Dissolved Phase Investigation) 

Lockheed Analytical Services 

L7305 

C6-56, C6-58, AJ-62, C6-R37, D7-51, D7-33, C6-R36, B8-Dl, B4-61, 
andD7-15 

Water 

Halogenated Volatiles (BTEX) 
8260 

./ 

./ 

./ 

./ 

./ 

NA 

Trip/Field/Equipment Blanks ./ 

Detection Limits 

Chromatography 

1. 

Summary: 

Note 1 

NA 

All results which are quantitated at or below the associated practical 
quantitation limits should be considered estimated and have been 
qualified 'T'. 

These data are usable for their intended purpose. No results were qualified or rejected. 
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LEVEL ill Data Validation Report 

PROJECT: Chevron Hawaii (Dissolved Phase Investigation) 

LAHORA TORY: Lockheed Analytical Services 

LAH NUMBER: L7305 

SAMPLES: C2-64, C7-54, D8-50, D8-48, reanalysis ofD8-48, C6-R04, D6-R34, D7-
34, reanalysis ofD7-34, I3-67, and the reanalysis of B-67 

MATRIX: Water 

Semivolatile Organics 
Analysis 8270 

Holding Time ./ 

Surrogate Recovery Note 1 

MS/MSD Note 2 

LCS (Blank Spike) ./ 

Method Blanks ./ 

Duplicates ./ 

Trip/Field/Equipment Blanks NA 

Detection Limits 

1. 

Note 3 

Low recoveries were reported for 2-Fluorophenol in samples DS-48, 13-67, 
Method Blank (7 /2/96), and Method Blank (7 /3/96). Since only a single 
surrogate is outside the criteria in the acid fraction, no qualification of data is 
warranted. In addition, low recoveries were reported for 2-Fluorophenol 
and Terphenyl-d14 in samples D7-34 and 13-64. Since only a single 
surrogate is outside the criteria in each of the acid and base-neutral fractions, 
no qualification of the data is warranted. 

2. A Matrix Spike/Matrix Spike Duplicate (MS/MSD) was performed on 
sample C6-R04 for this analysis. High relative percent differences (RPDs) 
were reported for 1,4-Dichlorobenzene, N-Nitroso-di-n-propylamine, and 
1,2,4-Trichlorobenzene in the MS/MSD results. Since all Laboratory 
Control Sample (LCS) results and other laboratory QC data met criteria, no 
qualifications are warranted. 

3. All results which are quantitated at or below the associated practical 
quantitation limits should be considered estimated and have been qualified 
"I". In addition, results which exceeded the calibration range of the analysis 
should be considered estimated and have been qualified "I". 

B:\SACVAL 12.001 



Summary: 

As qualified, these data are usable for their intended purpose. No results were rejected. 
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LEVEL III Data Validation Report 

PROJECT: 

LABO RA TORY: 

Chevron Hawaii (Dissolved Phase Investigation) 

Lockheed Analytical Services 

LAB NUMBER: L7305 

SAMPLES: 

MATRIX: 

C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51, 
D7-33, C6-R04, C6-R36, D6-R34, B8-Dl, B4-6I, D7-34, D7-I5, and 
I3-67 

Water 

PAHs- SIM 
Analysis 8270 

Holding Time ./ 

Surrogate Recovery Note 1 

MS/MSD Note 2 

LCS (Blank Spike) Note 3 

Method Blanks ./ 

Duplicates NA 

Trip/Field/Equipment Blanks NA 

Detection Limits Note 4 

Internal Standards Note 5 

B:\SACVAL 12.001 

1. High surrogate recoveries were reported for Nitrobenzene in samples 
D7-33, the re-analysis ofD7-33, D6-R34, the dilution ofD6-R34, D7-
15, the and the re-analysis of sample D7-15. High surrogate recoveries 
were reported for 2-Fluorobiphenyl for the method blanks performed on 
July 2 and July 3, 1996. It should be noted, these surrogates are not 
indicative of the performance of PAH compounds, therefore, no data 
qualification was warranted. 

2. A Matrix Spike/Matrix Spike Duplicate (MS/MSD) was performed on 
sample C6-R04 for this analysis. Low recoveries were reported for 
Benzo (b) fluoranthene, Benzo (k) fluoranthene, Benzo (a) pyrene, 
Indeno (1,2,3-cd) pyrene, Dibenzo (a,h) anthracene, and Benzo (g,h,i) 
perylene in both the MS and MSD. A low recovery was reported for 
Naphthalene in the MSD as well. These low recoveries were confirmed 
in a MS/MSD re-analysis. In addition, a low recovery was observed for 
Naphthalene in the LCS analysis, see Note 3. 



Summary: 

3. A low recovery was reported for Naphthalene in the Laboratory Control 
Sample (LCS) analysis. As mentioned in Note 2, a low recovery was 
observed for Naphthalene in the MSD and the re-analysis of the 
MS/MSD. These low recoveries indicate a low bias for Naphthalene 
results due to the laboratory analysis and are not indicative of matrix 
interferences. Positive results for Naphthalene should be considered 
estimated and have been qualified "J". In addition, non detect results for 
Naphthalene should be considered biased and have been qualified "UJ". 

4. Positive results for Naphthalene and Phenanthrene were reported above 
the linear calibration range in sample D7-15. In order to quantitate these 
high concentrations a dilution (IOOx) was performed on sample D7-15. 
Consequently, the detection limits were raised for the diluted sample. 
The results in the undiluted sample D7-15 should be considered 
estimated and have been qualified 'T'. Data from subsequent dilution 
analyses are considered valid for these locations. In addition, results 
which exceeded the calibration range of the analysis should be 
considered estimated and have been qualified "J". 

5. The internal standard area for Naphthalene-d8 was reported below 50% 
of the associated 12 hour standard for samples D7-33 and D6-R34. 
Since the quantitation of positive results for Naphthalene utilizes this 
internal standard, these low recoveries would lower the response 
obtained. Therefore, any positive results obtained for these samples 
should be considered biased low. This bias was noted in the LCS and all 
data for Naphthalene were qualified accordingly (See Note 3). 

As qualified, these data are usable for their intended purpose. None of the data were rejected. 

B:\SACVAL 12.001 



PROJECT: 

LABORATORY: 

LAB NUMBER: 

SAMPLES: 

MA'fRIX: 

Analysis 

Holding Time 

Surrogate Recovery 

MS/MSD 

LCS (Blank Spike) 

Method Blanks 

Duplicates 

LEVEL III Data Validation Report 

Chevron Hawaii (Dissolved Phase Investigation) 

Lockheed Analytical Services 

L7305 

C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51, 
D7-33, C6-R04, C6-R36, D6-R34, B8-Dl, B4-61, D7-34, D7-15, and 
I3-67 

Water 

Metalsa Arsenic Lead Mercury 
6010 7060 7421 7470 

.,/ .,/ .,/ .,/ 

NA NA NA NA 

Note 1 .,/ .,/ .,/ 

.,/ .,/ .,/ .,/ 

.,/ .,/ .,/ .,/ 

NA NA NA NA 

Trip/Field/Equipment Blanks NA NA NA NA 

Detection Limits Note 3 Note 3 Note2 .,/ 

Internal Standards NA NA NA NA 

a - Arsenic, cadmium, lead, mercury, nickel and vanadium 

Summary: 

1. The spiking level of the Matrix Spike (MS) performed on sample B4-61 
for Chloride was not sufficient to properly evaluate matrix affects due to 
elevated analyte concentration in the sample. 

2. A dilution (5x) was performed on all the samples associated with the 
Arsenic analysis. Consequently, the detection limits were raised for the 
diluted samples. 

3. All results which are quantitated at or below the associated practical 
quantitation limits should be considered estimated and have been 
qualified "J". 

As qualified, these data are usable for their intended purpose. None of the data were rejected. 
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PROJECT: 

LABORATORY: 

LAB NUMBER: 

SAMPLES: 

MATRIX: 

Analysis 

Holding Time 

Surrogate Recovery 

MS/MSD 

LCS (Blank Spike) 

Method Blanks 

Duplicates 

LEVEL ill Data Validation Report 

Chevron Hawaii (Dissolved Phase Investigation) 

Lockheed Analytical Services 

L7305 

C6-56, C6-58, A3-62, C6-R37, C2-64, C7-54, D8-50, D8-48, D7-51, 
D7-33, C6-R04, C6-R36, D6-R34, B8-Dl, B4-61, D7-34, D7-15, and 
I3-67 

Water 

TDS Chloride Alkalinity Nitrate Sulfate 
160.1 325.2 310.1 325.0 375.4 

./ ./ ./ ./ ./ 

NA NA NA NA NA 

./ Note 2 ./ ./ ./ 

./ ./ ./ ./ ./ 

./ ./ ./ ./ Note 3 

NA NA NA NA NA 

Trip/Field/Equipment Blanks NA NA NA NA NA 

Detection Limits ./ Note 1 ./ Note4 Note 1 

Internal Standards NA NA NA NA NA 

B:\SACVAL 12.001 

1. The reporting limits reported for Chloride and Sulfate are raised due to 
elevated levels of analytes in the samples. All samples in this data 
package were diluted ( 1 OOx) for Chloride. In the Sulfate analysis, 
sample 13-67 was diluted 5x, samples B4-61, C6-R04, C6-R36, and 
B8-Dl were diluted lOx, samples C6-58, A3-62, and C6-R37 were 
diluted 20x, samples C6-56, C2-64, C7-54, DS-50, D7-51, and D7-33 
were diluted 50x, and samples DS-48, D7-34, and D7-15 were diluted 
1 OOx. All dilutions were performed appropriately. 

2. The concentration of Chloride in sample C6-R04 was greater than four 
times the spiked amount, therefore, no evaluation of the Matrix 
Spike/Matrix Spike Duplicate (MS/MSD) percent recovery is possible. 



Summary: 

3. A continuing calibration blank (CCB) contained Sulfate contamination at 
a concentration of 1.16 ug/L. However, all reported results were 
greater than five times the concentration reported in the CCB, therefore, 
no qualification of the data is warranted. 

4. All results which are quantitated at or below the associated practical 
quantitation limits should be considered estimated and have been 
qualified "J". 

As qualified, these data are usable for their intended purpose. None of the data were rejected. 
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Memo 

11 DAMES & ~~(2~E 
QiliJ!i# A DAMES & MOORE GROUP COMPANY 

Action 

Ed Tschupp 

From 

Date 

Dan Hakim 

November 12, 1996 

Info File 

221 Main Street 
Suite 600 
San Francisco, CA 94105 
415 896 5858 Tel 
415 882 9261 Fax 

Mary Esper (Dames & Moore) 16000-543-037 
Dirk Koeppenkastrop (ELP) 

Subject Validity of Ferrous Iron Results 

The original results for ferrous iron were qualified based on holding time exceedances. A holding 
time of24 hours was used. Results generated within two days of the holding time expiration 
(within three days of sampling) were qualified as either estimated concentrations or, the case of 
non--detects, estimated detection limits (flagged "I" or "UI"). Results produced after three days 
from sampling were rejected (flagged "R"). 

This data review was based on the HACH 8146 Method which is an ion-specific colormetric 
determination of the ferrous ion concentration. This analysis needs to be performed as quickly as 
possible after sampling due to the possible oxidation of ferrous ions to ferric ions between 
sampling and analysis. 

The HATCH method was implemented by Environmental Laboratory of the Pacific (ELP) on 
August 6, 1996. The samples in question were analyzed before that date using EPA Method 6010 
(ICP). 

In order to determine the concentration of ferrous ions, the samples were field filtered. When the 
pH is between 4 and 9, ferric iron is precipitated as insoluble ferric hydroxide and is filtered out. 
The filtrate contains only ferrous which then may oxidize to ferric. Since ICP does not distinguish 
between ionic species the total iron in the filtrate determined by the ICP analysis represents the 
ferrous iron at the time of field filtering. The ordinary ICP holding time, therefore, applies. The 
samples need to be filtered in the field immediately. 

Consequently, these results are usable without qualifications and no data were rejected. 
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LEVEL III Data Validation Report 

PROJECT: 

LABORATORY: 

Chevron Hawaii (Dissolved Phase Investigation) 

Environmental Laboratory of the Pacific 

9606153,9606154,9606164,9606165,9606171,9606172 LAB NUMBERS: 

SAMPLES: 

MATRIX: 

C7-54, D7-51, D8-50, D8-48, C6-56, C6-58, A3-62, D7-15, C3-65, 
C4-76, B8-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6-R36, C6-
R05, B8-Dl, D7-33, D7-34 and I3-67 

Water 

Ferrous Iron 
Analysis 6010 

Holding Time Note 1 

MS/MSD Note 2 

LCS (Blank Spike) .I 

Method Blanks Note 3 

Field Duplicates NIA 

Trip/Field/Equipment Blanks NIA 

Detection Limits .I 

B:\SACVAL 12.003 

1. Due to the unstable nature of ferrous iron, it is recommended that sample 
analysis occur immediately upon sample collection. Samples C3-65 
B8-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6-R3 - 1, D7-34 were 
analyzed after 24 hours from sample collection~·-·-·· suggests a loss of analyte 
or oxidation may have occurred. Ass · sample data is considered 
estimated and represents an · erminate state of dissolved iron 
concentrations. S es D7-15, C6-R04, D7-33, I3-67, analyzed 2 - 5 days 
after s.,,..,.,.n,_..collection, are rejected due to serious deficiencies in the ability to 

ze the samples and meet quality control criteria. 

2. MS/MSD recoveries associated with sample batches 96061 71, 96061 72, 
9606164 and 9606165 exceeded acceptance criteria suggesting a high bias in all 
associated positive results. Samples utilized for MS/MSD analyses were not 
identified by the laboratory. No further data qualification was warranted since 
all data were qualified as estimated due to holding time violations. 

3. Method blank data were not reported by the laboratory for evaluation. 
Method blank results are used to evaluate possible contamination or failures in 
the analytical process. 



LEVEL III Data Validation Report 
( continued) 

PROJECT: Chevron Hawaii (Dissolved Phase Investigation) 

LAHORA TORY: Environmental Laboratory of the Pacific 

LAH NUMBERS: 9606153, 9606154, 9606164, 9606165, 9606171, 9606172 

SAMPLES: C7-54, D7-51, D8-50, D8-48, C6-56, C6-58, A3-62, D7-15, C3-65, C4-
76, B8-D2, B5-R08, D6-R34, B4-61, C2-64, C6-R37, C6-R36, C6-R05, 
B8-Dl, D7-33, D7-34 and I3-67 

MATRIX: Water 

Summary: 
As indicated above, careful consideration should be given t a a 
qualified as estimated. Results of sam ze after 24 hours from sample collection and 
field filtering represe..,_,,...._ .. · e erminate state of dissolved iron due to the unstable nature of 
ferro · ata qualified as rejected should not be used for project decisions. 

k~~1 ~6'~ 
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PROJECT: 

LABORATORY: 

LEVEL III Data Validation Report 

Chevron Hawaii (Dissolved Phase Investigation) 

Environmental Laboratory of the Pacific 

SUMMARY OF QUALIFIED DATA 

Sample Lab Report# Analyte Result Qualifier 

D7-15 9606171 Ferrous Iron <0.1 mg/L ~ ~iv 
CJ-65 9606171 Ferrous Iron <0.1 mg/L ~~\-'\i 

C4-76 9606171 Ferrous Iron <0.1 mg/L ~ ~ 1r:(\ \ \ ~ \~ 

B8-D2 9606171 Ferrous Iron <0.1 mg/L ~ % \\\\' '\ 
B5-R08 9606171 Ferrous Iron 0.2 mg/L if$Y' /'\,\'''~ 

D6-R34 9606172 Ferrous Iron 0.8 mg/L ~v 
B4-61 9606172 Ferrous Iron 0.6 mg/L 

()~.)i 

\\\\'"~ 

C2-64 9606164 Ferrous Iron 0.5 mg/L 
())"'~ 
,,\,\\~ 

C6-R37 9606164 Ferrous Iron 0.7 mg/L O~\:r -r' 
\,\~,\1t 

C6-R36 9606164 Ferrous Iron 1.4 mg/L 
o;\ir 

\ij\\\~ 

C6-R04 9606164 Ferrous Iron <O.lmg/L ~"' 
\\\\'~ 

B8-Dl 9606164 Ferrous Iron 1.3 mg/L 
~\" ~.,,~~ 

D?-33 9606165 Ferrous Iron <O.lmg/L ~\~~f< In\\\~ .___ 

~~\~ D?-34 9606165 Ferrous Iron 0.2 mg/L 

I3-67 9606165 Ferrous Iron <0.lmg/L ~ 
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Reason 

t Missed Holding 'f ime ::,,2cta:ys 

1.Misg@d ffolelin:g Time <Ezdays 

~ Misssd MeMtftg :.Fiffle ..;;:2:elttys 

lMisseel Ifoleltftg :.Ftme ..;,;2:Jays 

Missea Meklil:1,g :J:ilue :;;:2days 

Missea Heldtng '.firne ;:,zda:ys 

Missed Welaittg '.fime ~2da:ys 

Missea MelatHg +tffi@ ~2daJS 

Missed Weldiag l:iwe ::::2clays 

Missea MelatHg +i~e :.::2days 

Missed I folding '.fime ;;a ~Ei.iys 

Misssa Welaiag +iffi@ ~2da¥S 

Misssd Melliiag :J:im,e ~2days 

1' r• .. -- ..... -· - . 
~vu::;::;c;u n~. ,~ 1 uuc; _,.,. .:.uu J " 

M~~ed Ho½ding ::Pime ~ays 



DATA VALIDATION QUALIFIER DEFINITIONS AND INTERPRETATION KEY 
Assigned by Dames & Moore's Data Review Team 

DATA QUALIFER DEFINITIONS 
U The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
J The analyte was positively identified; the associated numerical value is the approximate concentration of the 

analyte in the sample. 

N The analysis indicates the presence of an analyte for which there is presumptive evidence to make a 
"tentative identification." 

NJ The analysis indicates the presence of an analyte that has been "tentatively identified" and the associated 
numerical value represents its approximate concentration. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the reported 
quantitation limit is approximate and may or may not represent the actual limit of quantitation necessary to 
accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the abifity to analyze the sample and meet 
quality control criteria. The presence or absence of the analyte cannot be verified. 

DATA QUALIFIER DEFINITIONS - REASON CODE DEFINITIONS 
a Analytical sequence deficiency or omission. 
b Gross compound breakdown (4,4'-DDT/Endrin). 
c Calibration failure; poor or unstable response. 
d Laboratory duplicate imprecision. 
e Laboratory duplicate control sample imprecision. 
f Field duplicate imprecision. 
g Poor chromatography. 
h Holding time violation. 

Internal standard failure. 
j Poor mass spectrographic performance. 
k Serial dilution imprecision. 

Laboratory control sample recovery failure. 
m Matrix spike/matrix spike duplicate recovery failure. 
n lnterf erence check sample recovery failure. 
o Calibration blank contamination (metals/inorganics only). 
p Preparation blank contamination (metals(lnorganics only). 
q No valid quantitation column present. 
r Linearity failure in initial calibration. 
s Surrogate spike recovery failure 

(GC organics and GC/MS organics only). 

t Instrument tuning failure. 

u No confirmation column present (GC Organics only). 

w Retention time !Rn outside of RT window 
x Field blank contamination. 
y Trip blank contamination 
z Method blank contamination. 

0 Other. 

INTERPRETATION KEY 

The following example shows how an analytical 
result which includes qualifiers assigned by both 
the Dames & Moore data review team and the 
analytical laboratory could be displayed in the 
data tables: 

<5.20 UzlJB 

The qualifier assigned by the data review team 
preceeds the " I "; the laboratory qualifier 
follows it. In this example, the result is 
qualified as a non-detection due to the bias 
introduced by contamination of the associated 
method blank. Presence of the analyte in the 
method blank is indicated by the laboratory 
qualifier (B). The qualifier assigned by the 
Dames & Moore data review team (Uz) 
indicates that the analyte concentration is 
considered to be below the adjusted detection 
limit (quantitation limit) based on the level of 
contamination in the method blank. 
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APPENDIXC 
LABORATORY DATA 



1.0CICHEEO •Aa71~ 

Lockheed Analytical Services 

DAMES AND MOORE 

CHEVRON 

ANALYTICAL DATA REPORT 

FOR 

METALS, NITRATE, TOTAL DISSOLVED SOLIDS, 
ALKALINITY, CHLORIDE, SULFATE, VOLATILE 

AND SEMI VOLATILE ORGANICS 

LOG-IN NUMBER: 

QUOTATION NUMBER: 

DOCUMENT FILE NUMBER: 

L7305 

0616320 

0624337 



Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
T,_ 7~361--0220 800. 582-7605 p.,;,.;i, 702-361-8146 ~ 

LOCKHEED MARTIN 

Ms. Lynda Kelly 
Dames and Moore 
700 Folsum Blvd. Suite 200 
Sacramento, CA 95826 

RE: Log-in No.: L7305 
Quotation No.: 0616320 
Document File No.: 0624337 

July 18, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockheied Analytical Services on 24 June 1996. The temperature of the coolers upon receipt 
ranges from 2 through 12 °C. The sample containers did not agree with the chain-of-custody 
documentation. All sample containers were not received intact. Samples were received in 
time to meet the analytical holding time requirements. All discrepancies (if applicable) 
identified upon receipt of the samples have been forwarded to the client and are documented 
in the enclosed chain-of-custody records. (See attached Sample Receiving Checklist for 
details). 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samplus and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Mary B. Ford, Client 
Services Manager, at (702) 361-3955, extension 326. 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designee as evidenced by the following signature. 

cc: Client Services 
Document Control 

;:;i_1~ 
Mary B. Ford J/{1 /tr ,b 
Client Services Manager 



CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike (predigestion) sample(s), 
duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on June 24, 1996. The samples were logged in as L7305 
and were prepared and analyzed in batch 624 dm and 624 dmx for: 

A. Method 160.1 Total Dissolved Solids 
B. Method 310.1 Alkalinity 
C. Method 325.2 Chloride 
D. Method 325.0 Nitrate-Nitrite as Nitrogen 
E. Method 375.4 Sulfate 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Kay Mccann 
Prepared By 

July 5, 1996 
Date 



CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, 
initial and continuing calibration blanks, method blank(s), laboratory control sample(s), 
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion) 
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on June 24, 1996. The samples were logged in as L7305 
and were prepared and analyzed in batch 624 dm for total metals. The samples were 
analyzed by Method 7000 Furnace metals for arsenic and lead, Method 7470 Mercury, 
and Method 6010 ICP Metals for all other analytes. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

July 7, 1996 
Date 



CASE NARRATIVE 
ORGANIC ANALYSES 

Analytical Method 8260 Volatile Organics 

The associated samples were analyzed in three analytical batches. All instrument tunes, initial 
and continuing calibrations were within QC criteria. Surrogate recoveries were within QC 
limits for all samples. The internal standard area counts and retention times were within QC 
limits for all samples. 

Analytical Batch 062896-8260-J-2 (BTEX only, water) 

Note: Sample C6-58 (L7305-4) was the native sample used for the 38532MS and 
38532MSD analyzed as part of this analytical batch. The 38532MS and 38532MSD 
were analyzed using a full 8260 compound list. 

The Matrix Spike (38532MS), Matrix Spike Duplicate (38532MSD) and Laboratory 
Control Sample (38532LCS) contained several compounds in addition to the five (5) 
required spiked compounds. 

The samples were analyzed within holding time on June 28 and 29, 1996. No target 
compounds were detected in the Method Blank (38532MB). All spiked compound recoveries 
in the 38532MS, 38532MSD and 38532LCS were within QC limits The Relative Percent 
Differences (RPDs) between the spiked compound recoveries in 38532MS and 38532MSD 
were all within QC limits. 

Analytical Batch 062996-8260-J-2 (Full 8260, water) 

Note: Sample C6-R04 (L7305-31) was the native sample used for the 38559MS and 
38559MSD analyzed as part of this analytical batch. 

The Matrix Spike (38559MS), Matrix Spike Duplicate (38559MSD) and Laboratory 
Control Sample (38559LCS) contained several compounds in addition to the five (5) 
required spiked compounds. 

The samples were analyzed within holding time on June 29, 1996. The compound Acetone 
was detected in the Method Blank (38559MB) at a level of 4. 1 ug/L (practical quantitation limit 
of 1 Oug/L). If this compound is detected in any of the associated samples it will be flagged 
with a "B" qualifier. All spiked compound recoveries in samples 38559MS, 38559MSD and 
38559LCS were within QC limits. The RPDs between the spiked compound recoveries in 
38559MS and 38559MSD were all within QC limits. 

Analytical Batch 063096-8260-J-2 (Full 8260, water) 

Note: The 38559MS/38559MSD that was analyzed as part of analytical batch 062996-
8260-J-2 (Full 8260, water) is associated with the samples in this analytical batch. 

The Laboratory Control Sample (38561 LCS) contained several compounds in addition 
to the five (5) required spiked compounds. 



The samples were analyzed within holding time on June 30, 1996. No target compounds 
were detected in the Method Blank (38561 MB). All spiked compound recoveries in 
38561 LCS were within QC limits. 

Analytical Method 8270 Semi-Volatile Organics 

The associated samples were analyzed in two analytical batches. The instrument tunes, 
inititial and continuing calibrations were all within QC limits. There were no target compounds 
detected in the Method Blanks (38495MB and 38495MB reanalyzed). The internal standard 
area counts and retention times were within QC limits for all samples. 

Analytical Batch 070296-8270-K (water) 

Note: Sample C6-R04 (L7305-107) was the native sample used for 38495MS and 
38495MSD analyzed as part of this analytical batch. Samples 38495MS and 
38495MSD were analyzed using the duplicate samples C6-R04 (L7305-108) and 
C6-R04 (L7305-109), respectively. 

Samples 38495MS, 38495MSD and 38495LCS contained several compounds in 
addition to the five (5) required spike compounds. 

The samples were extracted within holding time on June 27, 1996 and analyzed within 
holding time on July 2, 1996. Surrogate recoveries were within QC limits for all samples 
except for 2-Fluorophenol in samples D8-48 (L7305-106) and 38495MB and 2-Fluorophenol 
and Terphenyl-d14 in client sample 13-67 (L7305-112). Client sample D8-48 (L7305-106) 
was rnanalyzed in this batch with similar results. Samples 13-67(L7305-112) and 38495MB 
were reanalyzed in analytical batch 070396-8270-K with similar. All analyses resultswere 
reported in this data package. The recoveries of the spiked compounds in 38495MS, 
38495MSD and 38495LCS were all within QC limits (although the recoveries of 1 ,4-
Dichlorobenzene, N-Nitroso-di-propylamine and 1,2,4-Trichlorobenzene were at the low end 
of the the QC limits in the MS). With the exception of 1,4-Dichlorobenzene, N-Nitroso-di-n
propylamine, the RPDs between the recoveries of the spiked compounds in 38495MS and 
38495MSD were within QC limits. 

Analytical Batch 070396-8270-K (water) 

Note: Refer to analytical batch 070296-8270-K (water) for the associated QC (38495MS, 
38495MSD and 38495LCS) results. 

The samples were extracted within holding time on June 27, 1996 and analyzed within 
holding time on July 3, 1996. Surrogate recoveries were within QC limits for all samples 
except for 2-Fluorophenol and Terphenyl-d14 in the reanalyzed client sample D7-34 (L7305-
111) and 2-Fluorophenol in the reanalyzed samples 13-67 (L7305-112) and 38495MB. Only 
the reanalysis of client sample 07-34 (L7305-111) will be reported in this data package. 

Analytical Method 8270 PAHs By SIM 

The associated samples were analyzed in three analytical batches. All instrument tunes, initial 
and continuing calibrations were within QC limits. No target compounds were detected in the 
Method Blank (original 38459MB and 38459MB reanalyzed) 



Analytical Batch 070296-8270-L (SIM, water) 

Note: Sample C6-R04 (L7305-86) was the native sample used for 38459MS and 38459MSD 
analyzed as part of this analytical batch. The 38459MS and 38495MSD were 
analyzed using the samples C6-R04 (L7305-88) and C6-R04 (L7305-89). 

The samples were extracted within holding time on June 26, 1996 and analyzed within 
holding time on July 2, 1996. Surrogate recoveries were within QC limits for all samples 
except for 2-Fluorobiphenyl in the 38459MB. This sample was reanalyzed in analytical batch 
070396-8270-L (SIM, water) with similar results. All analyses results were reported in this 
data package. All spiked compound recoveries in the 38459MS, 38459MSD and 38459LCS 
were within QC limits except for Benzo(b)fluoranthene, Benzo(k)fluoranthene, Benzo(a) pyrene, 
ldeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene and Benzo(g,h,i)perylene in the 38459MS and 
38459MSD and Naphthalene in the 38459MSD and 38459LCS. The RPDs between the the 
spiked compound recoveries in the 38459MS and 38459MSD were all within QC limits. Due 
to the associated circumstances, the 38459MS, 38459MSD, 38459MB and 38459LCS were 
reanalyzed in analytical batch 070396-8270-L (SIM, water). All analyses results were 
reported in this data package. All internal standard area counts and retention times were 
within QC limits. 

Analytical Batch 070396-8270-L (SIM, water) 

The samples were extracted within holding time on June 26, 1996 and analyzed within 
holding time on July 2 and 3, 1996. Surrogate recoveries were within QC limits for all 
sampleis except for Nitrobenzene-d5 in client samples D7-33 (L7305-84), D6-R34 (L7305-92) 
and D7-15 (L7305-98) and 2-Fluorobiphenyl in the reanalyzed 38459MB. All spiked 
compound recoveries in the reanalyzed reanalyzed 38459MS, 38459MSD, and 38459LCS 
were within QC limits except for Naphthalene, Benzo(b)fluoranthene, Benzo(k)fluoranthene, 
Benzo(a)pyrene, lndeno(1,2,3-cd)pyrene, Dibenz(a,h)anthracene and Benzo(g,h,i)perylene in 
the 38459MS and 38459MSD and Naphthalene in the 38459LCS. The RPDs between the 
spiked compound recoveries in 38459MS and 38459MSD were all within QC limits. 
Naphthalene exceeded the calibration range in client sample D6-R34 (L7305-92). Naphthlene 
and Phenanthrene exceeded the calibration range in client sample D7-15 (L7305-98). Due to 
the associated circumstances, client samples D7-33 (L7305-84) and D6-R34 (L7305-92) were 
diluted 1 :5 and 1 :2 respectively and reanalyzed in this analytical batch. Due to the associated 
circumstances, client sample D7-15 (L7305-98) was diluted 1:100 and reanalyzed in 
analytical batch 070896-8270-L (SIM, water). All analyses results were reported in this data 
package. The internal standard area counts and retention times were within QC limits except 
for Naphthalene-dB in client samples D7-33 (L7305-84) and D6-R34 (7305-92) and Perylene
d 12 in the reanalyzed 38459LCS. 

Analytical Batch 070896-8270-L (SIM, WATER) 

Client sample D7-15 (L7305-98) was extracted within holding time on June 26, 1996 and 
diluted and reanalyzed within holding time on July 8, 1996. Surrogate recoveries were within 
QC limits for all samples with the exception Nitrobenzene-d5 in client sample D7-15 (L7305-
98). The internal standard area counts and retention times were all within QC limits. 

Donald A. Hilke 
Prepared By 

July 18. 1996 
Date 
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Lockheed Analytical, Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92] 

For Use on the Analytical Data Reporting Forms 

For CLP Analyses Only - Reported value is less than the contract required detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 

For Routine, Non-CLP Analyses Onl.y - Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Analyses On/,y - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporting On/,y - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

For AAS On/,y - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50% of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

For Use on the QC Data Reporting Forms 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

The RPD cannot be computed because the sample and/ or duplicate concentration 
was below the RDL. 

TJsed as footnote designations on the QC summary form. 

I 



Lockheed Analytical Services 
DATA QUALIFIERS FOR ORGANIC ANALYSES 

.. , .. •.•,••.•.••.•.•.•.•.•.•.•.•.·.·.·.•.•.•,•.•,•.•,••,•,•.•.•.••.•••.•••,·.•.•.·· 

I For Use On The Analytical Data Reporting Forms I 
A For CLP analyses Only - The TIC is a suspected aldol-condensation product. 

Any constituent that was also detected in the associated blank whose concentration was 
B greater than the practical or reporting detection limit (PQL or RDL). 

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only] 

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis. 

E Constituent concentration exceeded the calibration range. 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. 

Estimated value - (1) constituent detected at a level less than the RDL or PQL and 
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 

Reporting Only). 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
N mass spectral library search. 

NQ Analyte detected, but Not Quantified; see result from subsequent analysis 

For CLP Reporting Only - The percent difference between the concentrations detected 
p on both GC columns was greater than 25 percent [pestidde!PCB analyses only]. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
u quantitation must be corrected for dilution and percent moisture). 

X, Y, or Z Analyst-defined qualifier. 

N/A in the % moisture cell indicates that data are reported on an "as received" basis. A 
NIA value in the % moisture cell indicates that data are reported based on a "dry weight" 

(% Moisture) basis. 

For Use On The QC Data Reporting Forms 

QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 
* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 

duplicate) exceeded acceptance limits. 

The spike recovery and/or RPD for matrix spike and matrix spike duplicates cannot be 
a1 evaluated due to insufficient spiking level compared to the elevated sample analyte 

concentration. 

II 
bl The RPD cannot be computed because the sample and/or duplicate concentration was 

below the RDL. 

1 Used as footnote designations on the QC Summary Form. 
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LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-l CG-56 / 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-2 CG-56 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-3 CG-56 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-4 / CG-58 / 
*MS/MSD/'temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-5 C6-58 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-6 C6-58 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 · 

L 7 3 0 5--7 A3-62 ~ 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-8 A3-62 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-9 AJ-62 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305·-10 C6-R37 ~ 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96·24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

·20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-ll C6-R37 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305~12 C6-R37 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-13 C2-64 i/"" 
temp 9; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-14 C2-64 
temp 9; 
Location: RFG18-49C6 

L7305-15 C2-64 
temp 9; 
Location: RFG18-49C6 

L7305-16 C7-54 / 
temp 9; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 V-OLATILES 

L7305-17 C7-54 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-18 C7-54 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-·19 
temp 9; full 8260 
Location: RFG18-49C6 

DS-50 ~ 

Water 1 S 8260 VOLATILES 

L7305-20 DS-50 
temp 9; full 8260 
Location: RFG18-49C6 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN~96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

Page 2 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

/)1.-...1{~<! 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-21 08-50 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-22 
temp 9; full 8260 
Location: RFG18-49C6 

08-48 / 

Water 1 S 8260 VOLATILES 

L7305-23 . 08-48 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-24 08-48 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-25 07-51 v 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-26 01~s1 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

17305-27 07-51 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

17305-28 07-33 v 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-29 07-33 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 

17305-30 07-33 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 

2.0-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JU1-96 

.20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Page 3 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JU1-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 
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L7305-31 C6-R04 ,-../ 
temp 2to4; full 8260 MS/MSQ( 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-32 C6-R04 
tenip 2to4; full 8260 MS/MSD 
Location: RFG18-49C6 

L7305-33 C6-R04 
temp 2to4; full 8260 MS/MSD 
Location: RFG18-49C6 

L7305-34 MS/MSD 
temp 2to4; 
Location: RFG18-49C6 
Water 1 S NONE 

L7305-35 MS/MSD 
temp 2to4; 
Location: RFG18-49C6 
Water 1 S NONE 

L7305··36 C6-R36~ 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-37 C6-R36 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-38 C6-R36 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 / 

L7305-39 D6-R34V 
temp 2to4; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-40 D6-R34 
temp 2to4; full 8260 
Location: RFG18-49C6 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:OS-JUL-96 

21-JUN-96 24-JUN-96 

Page 4 
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)?R pate ... 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 
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L73.05-41 . ·.· .... 06-R34. / 
temp 2to4; full ·8260 
Location: RFG18-49C6 

L7305-42 B8-Dl / 
temp 2to4; REPORT BTEX ONL~ 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-43 B8-Dl. 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-44. . B8-Dl. 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-45 ... 
temp 2to4; full 8260 
Location: RFG18-49C6 

TBS-002 / 

Water 1 S 8260 VOLATILES 

L7305-46 .TBS~002 
temp 2to4; full 8260 
Location: RFG18-49C6 

L7305-·4 7 ··.···• .· ····•·· • TBS;..002 
temp 2to4; full ~2~0 
Location: RFG18-49C6 ./ 

L7305-48 07-34 ~ 
temp ~?to4; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-49 07~34 
temp 2to4; full 8260 
Location: RFG18-49C6 

L7305-50 07~34 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 

.21-JUN-96 24-JUN-96 

21.-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96. 

21-JUN-96 24·-JUN-96 

< 21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-51 07-15 ~ 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305-52 07-15 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305-53 07-15 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305-54 
temp 2to4;full 8260 
Location: RFG18-49C4 

I3-67 ~ 

Water 1 S 8260 VOLATILES 

L7305-55 !3-67 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305-56 I3-67 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305-57 TBS-003 
temp 2to4; full 8260 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305-58 TBS-003 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305-59 TBS-003 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305-60 TBS-001 / 
temp 9; full 8260 
Location: RFG18-49C4 
Water l S 8260 VOLATILES 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:OS-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

Page 6 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

!'1:_,rf'""')-._ 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-61 TBs~oo1 
temp 9; full 8260 
Location: RFG18-49C4 

L7305-62 TBS;..001 
temp 9; full 8260 
Location: RFG18-49C4 

L7305-63 B4-61 / 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305-64 B4-61 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305-65 B4-61 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305-66 
temp 9; PAHs ONLY 
Location: EXPENDED 

C6-56/ 

Water 1 S 8270 SIM 

L7305-67 C6-56 
temp 9; PAHs ONLY 
Location: RFG01-06A 

L7305-68 C6-58 
temp 9; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L7305-69. C6-58 
temp 9; PAHs ONLY 
Location: RFG01-06A 

L7305-70 
temp 9; PAHs ONLY 
Location: EXPENDED 

A3;..62 / 

Water 1 S 8270 SIM 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

21-JUN-96 24-JUN,;.96 

Hold:05-JUL-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

:i;:~~i~~6:t;:;:;i;;;:;:;i;:;;:;:;:;;;:::~;ii;:;:;:;::::x.:;:;:;:;~~~~:;:;:;:;:::;:::::;;::;:;:l:;:\;:;i:i:;:;:;:;:;::::::::;:E:£::::;:::::;:;:l:::i:::::;~:~:;-:02••••• :\:••••~~ ••g~.f.~ :····················:•·•··· 
L7305~71 . A3-62 
temp 9; PAHs ONLY 
Location: RFG01-06A 

L7305.;..72 C6-R37 / 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L7305-73 C6-R37 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 

L7305-74 C2-64 / 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L7305-75 C2-64 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 

L7305-76 C7-54/ 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L7305-77 C7-54 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 

L7305-78 08-50 
temp 12; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

/ 

L7305-79 08-50 ' 
temp 12; PAHs ONLY 
Location: RFG01-06A 

L7305-·80 
temp 12; PAHs ONLY 
Location: EXPENDED 

08-48 / 

Water 1 S 8270 SIM 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:27-JUN-96 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-81 < . D8-48 
temp 12; PAHs ONLY 
Location: RFG01-06A 

L7~05"782 . \ ·•• . . ) 01;;.srV · 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L7305-83 07~51 
temp 12; PAHs ONLY 
Location: RFG01-06B 

L7305·-84 D7-33 V 
temp 10; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM 

L73os~-as . ?.. .·. D7~3.3 
templO; PAHs ONLY 
Location: RFG01-06B 

L7305-86 
temp 2to4; PAHs ONLY 
Location: EXPENDED 

C6-R04 / 
MS/MSD 

Water 1 S 8270 SIM 

L7305·-87 C6;;.R04 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305"'.'88 .. ... . ... MS/MSD 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S NONE 

L7305-89 MS/MSD 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S NONE / 

L7305-90 C6;;.R36 
temp 2to4; PAHs ONLY 
Location: EXPENDED 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 

2'0-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:28-JUN-96 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



Water 

L7305-9l. 
temp 2to4; 

1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

s 8270 SIM Hold:28-JUN-96 

C6-R36 21-JUN-96 24-JUN-96 
PAHs ONLY 

Location: RFG01-06B 

L7305;..92 D6-R34 / 21-JUN-96 24-JUN-96 
temp ·2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM Hold:28-JUN-96 

L7305-·93 D6-R34 21-JUN-96 24-JUN-96 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305-·94 B8-Dl v temp 2to4; PAHs ONLY 
21-JUN-96 24-JUN-96 

Location: EXPENDED 
Water 1 S 8270 SIM Hold:28-JUN-96 

L7305··95 B8-Dl 21-JUN-96 24-JUN-96 
temp.2to4; PAHs ONLY 
Location: RFG01-06B 

L7305·-96 D7-34 / 21-JUN-96 24-JUN-96 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 s 8270 SIM Hold:28-JUN-96 

L7305-97 D7-34 21-JUN-96 24-JUN-96 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305-98 07-15 / temp 2to4; PAHs ONLY 
21-JUN-96 24-JUN-96 

Location: EXPENDED 
Water l S 8270 SIM Hold:28-JUN-96 

L7305-99 !3-67 / temp 2to4; PAHs ONLY 
21-JUN-96 24-JUN-96 

Location: EXPENDED 
Water 1 S 8270 SIM Hold:28-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



* 

' 
".I 

L7305-100 
temp 2to4; 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

I3-67 21-JUN-96 24-JUN-96 
PAHs ONLY 

Location: RFG01-06B 

L7305-10l <. B4-61 ~· 21-JUN-96 24-JUN-96 
temp 2to4; PAHs ONLY 
Location: EXPENDED 
Water 1 S 8270 SIM Hold:28-JUN-96 

L7}QS-·102 B4-61. 21-JUN-96 24-JUN-96 
temp 2to4; 
Location: RFGOl-06-B 

TDS~ Water 1 s 160.1 Hold:28-JUN-96 
Water 1 S 310.1 ALKALINITY~ Hold:05-JUL-96 
Water 1 s 325.2 CHLORIDE.,...... · Hold: 19-JUL-96 
Water 1 s 375.4 SULFATEv' Hold:19-JUL-96 

L7305·-103 C2-64
1
~ 20-JUN-96 24-JUN-96 

temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 s 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305·-104 C7~54 ,.,,/ 20-JUN-96 24-JUN-96 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

17305-105 08-50~ 20-JUN-96 24-JUN-96 
temp 12; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305-106 08-48 v 20-JUN-96 24-JUN-96 
temp 12; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305-107 C6..;R04 ~ 21-JUN-96 24-JUN-96 
temp 2to4; "J" FLAG MS/MSD 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

~Rlll~~~lll~l~:111111111i:i:1i1111:111111::1:111:1:1111111:111:l~llll.llilllillllll.!1i:l\!iililil:illii!iii:i!:1:::1:11:1111:11:1:1111:11:;~:~~aii~il:il:111111:1:111111:~:.E~~~= 

L7305-108 MS/MSD 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S NONE 

L7305-109 MS/MSD 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S NONE 

L7305-110 D6-R34 / . 
temp 2to4; "J" FLAG V 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES 

L7305-lll 
temp 2to4; "J" FLAG 
Location: RFG01-06B 

D7-34 / 
Water 1 S 8270 SEMI-VOLATILES 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21-JUN-96 24-JUN-96 

Hold:28-JUN-96 

21-JUN-96 24-JUN-96 

Hold:28-JUN-96 

L7305-·112 I3-67 ~ 21-JUN-96 24-JUN-96 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96 

L7305-113 C6-56 
temp 9; METALS=As,Cd,Cr,Pb,Ni,V \,./" 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7000 FURNACE METALS 
Water 1 s 7470 MERCURYv 

L7305-114 C6-58 
temp 9; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water l S 6010 
Water 1 S 6010 
Water 1 S 7000 
Water 1 s 7470 

ICP METALS~ 
ICP TRACE 
FURNACE ME-TALS 
MERCURY/ 

L7305-115 A3-62 
temp 9; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 

20-JUN-96 24-JUN-96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20-JUN-96 24-JUN-96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20-JUN-96 24-JUN-96 

Page 12 
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PR pate •. 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04'-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Water 
Water 
Water 
Water 

1 
1 
1 
1 

S 6010 
S 6010 
S 7000 
S 7470 

Project: CHEVRON '96 

ICP METALsv' Hold: 17-DEC-96 
ICP TRACE Hold:17-DEC-96 
FURNACE METALS Hold:17-DEC-96 
MERCURY_./' Hold:18-JUL-96 

L7305-116 C6-R37 20-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V/ 
Location: RFG01-06B t.,/' 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7000 FURNACE METALS 
Water 1 S 7470 MERCURY 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

L7305··117 C2-64 ~ 20-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V . 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS Hold:17-DEC-96 
Water 1 S 6010 ICP TRACE Hold:17-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:17-DEC-96 
Water 1 S 7470 MERCURY Hold:18-JUL-96 

L7305-118 C7-54 ~ 20-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,~ 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS Hold:17-DEC-96 
Water 1 S 6010 ICP TRACE Hold:17-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:17-DEC-96 
Water 1 S 7470 MERCURY Hold:18-JUL-96 

24-JUN-96 

24-JUN-96 

L7305-119 · DS-50 / 
temp 12; METALS=As,Cd,Cr,Pb,Ni,~ 

20-JUN-96 24-JUN-96 

Location: RFG01-06B 
Water 1 s 6010 
Water 1 S 6010 
Water 1 S 7000 
Water 1 S 7470 

ICP METALS 
ICP TRACE 
FURNACE METALS 
MERCURY 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

L7305-120 08-48 20~JUN-96 24-JUN-96 
temp 12; METAL~=As,Cd,Cr,Pb,Ni,V / .. . 
Location: RFG01-06B V . 
Water 1 S 6010 ICP METALS Hold:17-DEC-96 
Water 1 S 6010 ICP TRACE Hold:17-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:17-DEC-96 
Water 1 S 7470 MERCURY Hold:18-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



L7305-121 
temp 2to4; 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

07-51. ~ 20-JUN-96 24-JUN-96 
METALS=As,Cd,Cr, ,Ni,V 

Location: RFG01-06B 
Water 1 s 6010 ICP METALS Hold:17-DEC-96 
Water 1 s 6010 ICP TRACE Hold:17-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:17-DEC-96 
Water 1 S 7470 MERCURY Hold:18-JUL-96 

L7305-.l22 07-33 / 20-JUN-96 24-JUN~96 
temp 10; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS Hold:17-DEC-96 
Water 1 s 6010 ICP TRACE Hold:17-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:17-DEC-96 
Water 1 S 7470 MERCURY · Hold: 18-JUL-96 

L7305-123 C6-R04 V. 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,N1,V MS/MSD 
Location: RFG01-06B 
Water 1 s 6010 ICP METALS Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 S 7470 MERCURY Hold:19-JUL-96 

L7305-124 MS/MSD ~ 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S NONE / Hold:Ol-JUL-96 

L7305-·125 C6-R36 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS Hold:18-DEC-96 
Water 1 S 6010 ICP TRACE Hold:18-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 S 7470 MERCURY/ Hold:19-JUL-96 

L7305-126 D6-R34 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01--06B 
Water 1 S 6010 ICP METALS Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 S 7470 MERCURY Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305.;.;.127 ·· .. · ... ··••·· .. B8-Dl.····~· .. >· . 

temp 2to4; METALS=AS,cd,cr,P~ 
. 21-JUN-96 24-JUN-96 

Location: RFG01-06B 
Water 1 s 6010 ICP METALS Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 s 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 s 7470 MERCUR/ Hold:19-JUL-96 

L7305-128 01~34 21-JUN-96 24-JUN~96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-01B 
Water 1 s 6010 ICP METALS /' Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 s 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 s 7470 MERCURY · Hold: 19-JUL-96 

L7305-·129 D7-15 ~ 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr, ,Ni,V 
Location: RFG01-01B 
Water 1 s 6010 ICP METALS Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 s 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 s 7470 MERCURY Hold:19-JUL-96 

rJ..;67 ..... / L7305-l.30 21:-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Locat.i.on: RFGOl-OlB 
Water 1 s 6010 ICP METALS Hold:18-DEC-96 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 s 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 s 7470 MERCURY/ Hold:19-JUL-96 

L7305-131 B4-61 21-JUN-96 24-JUN-96 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFGOl-OlB 
Water 1 s 6010 ICP METALS Hold: 18-DEC-9.6 
Water 1 s 6010 ICP TRACE Hold:18-DEC-96 
Water 1 s 7000 FURNACE METALS Hold:18-DEC-96 
Water 1 s 7470 MERCURY Hold:19-JUL-96 

L7305-132 C6-56 20-JUN-96 24-JUN-96 
temp 9 
Location: 121 

NITRATE V Water 1 s 353.2 Hold:18-JUL-96 

Page 15 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



L7305-133 
temp 9 
Locaticm: 121 
Water 1 

L7305~1.34 
temp 9 
Locatic,n: 121 
Water 1 

L7305'.-135 
temp 2to4 
Location: 121 
Water 1 

L7305-136 
temp 2to4 
Location: 121 
Water 1 

L7305-137 
temp 2to4 
Location: 121 
Water 1 

L7305-·138 
temp 12 
Location: 121 
Water 1 

L7305-139 
temp 12 
Location: 121 
Water 1 

L7305··140 
temp 12 
Location: 121 
Water 1 

L7305-141 
temp 10 
Location: 121 
Water 1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

C6-58 20-JUN-96 24-JUN-96 .. 

s 353.2 NITRATE~ Hold:18-JUL-96 

A3-62 20-JUN-96 24-JUN-96 

s 353.2 NITRATE~ Hold:18-JUL-96 

C6~R37 20-JUN-96 24-JUN-96 

s 353. 2 NITRATE t-- Hold:18-JUL-96 

C2-64 20-JUN-96 24-JUN-96 

s 3 5 3 . 2 NITRATE L,/""' Hold:18-JUL-96 

C7-54 20-JUN-96 24-JUN-96 

s 353. 2 NITRATE L--""' Hold:18-JUL-96 

08-50 20-JUN-96 24-JUN-96 

s 353.2 NITRATE ~ Hold:18-JUL-96 

08-48 20-JUN-96 24-JUN-96 

s 353.2 NITRATE~ Hold:18-JUL-96 

D7-51 20-JUN-96 24-JUN-96 

s 353.2 NITRATE v-- Hold:18-JUL-96 

07-33 20-JUN-96 24-JUN-96 

s 353.2 NITRATE / Hold:18-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



L7305-142 
temp 2to4 
Location: 
Water 

L7305-·143 
temp 2.to4 
Location: 
Water 

L7305-·144 
temp 2to4 
Location: 
Water 

L7305·-145 
temp 2to4 
Location: 
Water 

L7305-146 
temp 2to4 
Location: 
Water 

L7305-147 
temp 2to4 
Location: 
Water 

L7305-148 
temp 2to4 
Location: 
Water 

L7305-149 
temp 2to4 

' Location: 
~ Water 

L7305-150 
temp 2to4 
Location: 
Water 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

C6-R04 21-JUN-96 24-JUN-96 
MS/MSD 

121 
353. 2 NITRATE~ 1 s Hold:19-JUL-96 

MS/MSD 21-JUN-96 24-JUN-96 

RFGOl-OlB 
1 S NONE Hold:Ol-JUL-96 

C6-R36 21-JUN-96 24-JUN-96 

121 
353.2 NITRATE V 1 s Hold:19-JUL-96 

06-R34 21-JUN-96 24-JUN-96 

121 
353.2 NITRATE~ 1 s Hold:19-JUL-96 

B8-D1 21.-JUN-96 24-JUN-96 

121 / 1 s 353.2 NITRATE Hold:19-JUL-96 

07-34 21-JUN-96 24-JUN-96 

121 
353. 2 NITRATE~ 1 s Hold:19-JUL-96 

D7-15 21-JUN-96 24-JUN-96 

121 / 
1 s 353.2 NITRATE Hold:19-JUL-96 

I3-67 21-JUN-96 24-JUN-96 

RFGOl-OlB ~ 
1 s 353.2 NITRATE Hold:19-JUL-96 

B4-61 21-JUN-96 24-JUN-96 

121 
353 .2 NITRATE V 1 s Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04--JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



L7305-151 
temp 9 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-J.52 
temp 9 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L73.05-153 
temp 9 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-l.5.4 
temp 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-·l.55 
temp 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-156 
temp 2to4 
Location: 133 
Water 1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

C6;....56 20-JUN-96 24-JUN-96 

s 160.1 TDS / Hold:27-JUN-96 
s 310.1 ALKALINITY v Hold:04-JUL-96 
s 325.2 CHLORIDE\/' Hold:18-JUL-96 
s 375.4 SULFATE/ Hold:18-JUL-96 

CG-58 20-JUN-96 24-JUN.;.96 

s 160.1 TDS...,...- Hold:27-JUN-96 
s 310.1 ALKALINITY.....,.. Hold:04-JUL-96 
s 325.2 CHLORIDE,._..... Hold:18-JUL-96 
s 375.4 SULFATE v ·ttold:18-JUL-96 

A3-62 20-JUN-96 24-JUN-96 

s 160.1 TDS .......- Hold:27-JUN-96 
s 310.1 ALKALINITY - Hold:04-JUL-96 
s 325.2 CHLORIDE.,_ Hold:18-JUL-96 
s 375.4 SULFATE_- Hold:18-JUL-96 

C6-R37 20-JUN-96 24-JUN-96 

s 160.1 TDS ~ Hold:27-JUN-96 
s 310.1 ALKALINITY L--'"""' Hold:04-JUL-96 
S· 325.2 CHLORIDE~ Hold:18-JUL-96 
s 375.4 SULFATE....- Hold:18-JUL-96 

C2-64 20-JUN-96 24-JUN-96 

s 160.1 TDS ~ Hold:27-JUN-96 
s 310.1 ALKALINITY v-- Hold:04-JUL-96 
s 325.2 CHLORIDEv Hold:18-JUL-96 
s 375.4 SULFATE,.,,,. Hold:18-JUL-96 

C7-54 20-JUN-96 24-JUN-96 

s 160 .1 TDS ,...-- Hold:27-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



Water 
Water 
Water 

L7305-157 
temp 12 
Location: 
Water 
Water 
Water 
Water 

L7305-·l58 
temp 12 
Location: 
Water 
Water 
Water 
Water 

L7305·-159 .. 
temp 2to4 
Location: 
Water 
Water 
Water 
Water 

L7305-160 
temp 10 
Location: 
Water 
Water 
Water 
Water 

L7305-161 
f temp 2to4 :, 

Location: 
Water 
Water 
Water 
Water 

1 
1 
1 

133 
1 
1 
1 
1 

133 
1 
1 
1 
1 

133 
1 
1 
1 
1 

133 
1 
1 
1 
1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

5 310.1 ALKALINITYL.,./" Hold:04-JUL-96 
5 325.2 CHLORIDEV"" Hold:18-JUL-96 
5 375.4 SULFATE.....- Hold:18-JUL-96 

08-50 .20-JUN-96 24-JUN-96 

s 160.1 TDS i..---- Hold:27-JUN-96 
s 310.1 ALKALINITY.....- Hold:04--JUL-96 
s 325.2 CHLORIDE~ Hold:18-JUL-96 
s 375.4 SULFATE \..-"""" Hold:18-JUL-96 

08-48 20-JUN-96 24-JUN-96 

s 160.1 TDS ~ Hold:27-JUN-96 
s 310.1 ALKALINITY~ Hold:04-JUL-96 
s 325.2 CHLORIDEV--- Hold:18-JUL-96 
s 375.4 SULFATE~ Hold:18-JUL-96 

D7;..51 20-JUN-96 24-JUN-96 

5 160 .1 TDS ~ Hold:27-JUN-96 
5 310.1 ·ALKALINITY......., Hold:04-JUL-96 
5 325.2 CHLORIDE\../ Hold:18-JUL-96 
s 375.4 SULFATE\/" Hold:18-JUL-96 

07-3'3 20-JUN-96 24-JUN-96 

5 160.l TDS ~ Hold:27-JUN-96 
5 310.1 ALKALINITY.....- Hold:04-JUL-96 
5 325.2 CHLORIDE......., Hold:18-JUL-96 
5 375.4 SULFATEV----- Hold:18-JUL-96 

C6;..R04 21-JUN-96 24-JUN-96 
MS/MSD 

133 
1 s 160.1 TDS / Hold:28-JUN-96 
1 s 310.l ALKALINITY V Hold:05-JUL-96 
1 s 325.2 CHLORIDE./ Hold:19-JUL-96 
1 s 375.4 SULFATE ....... Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

,;-,.~....., 



L7305--162· 
temp 2to4 
Location: 133 
Water 1 

L7:~0!?;..163. 
temp 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

C7305;..164 
temp 2t.o4 .. 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-165 
temp 2to4 
Locatic,n: 133 
Water 1 
water 1 
Water 1 
Water 1 

L7305-166 
temp· 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-167 
temp 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

MS/MSD 21-JUN-96 24-JUN-96 

s NONE Hold:Ol-JUL-96 

C6.;.;R36.· 21-JUN-96 24-JUN-96 

s 160.1 TDS.....,.,....-- Hold:28-JUN-96 
s 310.1 ALKALINITY ...,,.- Hold:OS-JUL-96 
s 325.2 CHLORIDE V Hold:19-JUL-96 
s 375.4 SULFATE v""' Hold:19-JUL-96 

... D6;..R34 21-JUN-96 24-JUN-96 

s 160.1 TDS ..,/" Hold:28-JUN-96 
s 310. 1 ALKALINITY........- Hold:OS-JUL-96 
s 325.2 CHLORIDE .,,/ Hold:19-JUL-96 
s 375.4 SULFATE.,/ Hold:19-JUL-96 

BS;..Dl 21-JUN-96 24-JUN-96 

5 160. 1 -TDS .,__,, Hold:28-JUN-96 
5 310 .1 ALKALINITY.....-- Hold:05-JUL-96 
s 325.2 CHLORIDE....--- Hold:19-JUL-96 
s 375.4 SULFATE.....- Hold:19-JUL-96 

07;..34 21-JUN-96 24-JUN-96 

/ 5 160.1 TDS Hold:28-JUN-96 
s 310.1 ALKALINITY\/" Hold:05-JUL-96 
s 325.2 CHLORIDE\/"' Hold:19-JUL-96 
s 375.4 SULFATE L,../"" Hold:19-JUL-96 

07-15 21-JUN-96 24-JUN-96 

s 160.l TDS / 
,../" Hold:28-JUN-96 

s 310.1 ALKALINITY Hold:05-JUL-96 
5 325.2 CHLORIDE ....,,,- Hold:19-JUL-96 
s 375.4 SULFATE / Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



L7305-168 
.... 

temp 2to4 
Location: 133 
Water 1 
Water 1 
Water 1 
Water 1 

L7305-169 
Location: 
Water 1 
Water 1 
Water 1 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT {lnOl) 

Jun 27 1996, 01:41 pm 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

I3.;.67 

s 160.1 TDS V' 

s 310.1 ALKALINITY./ 
s 325.2 CHLORIDE v 
s 375.4 SULFATE/ 

REPORT TYPE 

s EDD - DISK DEL. 
s GCMS2 
s INORG TYPE 2 RPT 

21:-JUN-96. 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

24-JUN-96 

Page 21 

Signature: 

Date: 

24-JUN-96 

24-JUN~96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

t!;~5
;7REPORT Bf;x o~l;56 

Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305~2 > > C6-56 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305--3> < . . . •• ..... ·...... . C6.:.56 
temp 9 ; REPORT BTEX ·· ONLY 
Location: RFG18-49C6 

L7305'-4••.·•••···· /\>< C6-58 
*MS/MSDtemp 9; R.EPORT BTEXONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305~5 .. . C6~58 
temp 9; R.EPORT BTEXONLY 
Location: RFG18-49C6 

L7305~6. . .... · .···.·.. . C6~58 ·· 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305.;.7/ •. • ·... • .•.•. · > A3;;;,.62 
tem:p 9;REPORT BTE:X ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305:...;8 •·. . . < AJ.:.62 . 
temp.9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-·9 · A3~62 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305;;..l.O <.) C6;;;;.R37 
temp 9; REPORT BTEX ONLY . 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

20-JUN-96 24-JUN-96 

Hold:04-JUL-96 

.. 20....:JUN:...;96 24'-JUN-96 

Hold:04-JUL-96 

· 20;;.;;JUN~96 24"'."JUN--96 

Hold:04-JUL-96 

Hold:04-JUL-96 

Page 1 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04--JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

. ""'\- -



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-11 C6-R37 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305~.12 · ._. . . C6-R37 
temp.9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305:;;..13 ._. 
temp 9; full 8260 
Location: RFG18-49C6 

C2-64 

Water 1 S 8260 VOLATILES 

L7305,;_14 C2;,;.64 
temp 9; 
Location: RFG18-49C6 

L73(05.;..15 C2-64 
temp 9; 
Location: RFG18-49C6 

L7305;;;,;.16 ) ........ ·· . C7-54 
temp 9; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305;..·17 c7-:54 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-18 • c7.;..54 
temp 9; full 8260 
Location: RFG18-49C6 

L'7305:..i9 . b8;;,;;50 
temp 9; full 82 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

20-JUN-96 24-JUN-96 

20..;:JUN-96 24-JUN-96 

20-JUN-96 24~JUN-96 

Hold:04-JUL-96 

20-JUN,;_9624-JUN-96 

20-JUN:;;..96 2-4;,;.JUN-96 

Hold:04-JUL-96 

20""'.JUN..;:96 24-JUN-96 

Hold:04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04:..JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

L730$~2;o >·•·<< iosfso·· 20..;:JUN..;:9Q 24~JUN.;.;96 04-JUL-96 
temp 9; full 8260 
Location: RFG18-49C6 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

- Labo$.a~. ··· _r:_,,,_,, ·!t ___ ·_ u_o_. :r·"'"."'" .±_· .to;;,...-::":,;.:.:·_:,.:·:_· ::_:_:,:·_,_:·. _'_.=::. __ i·_·:···:::···c
5

:!_ .. !_ -~te·.·. ~tL~L~_:::-".~--,·:_:_;_::,=,.,,·_-:_::_:_;_·.:,',J_i ... :,_·._, __ :. ·:, .. : :._.':,_. c
0

e!:_-·_e_~~c_., .. _t __ ._.:=_-:_·_:.=-_.:··: .!!·ae:c~!!_·,fa,e. :·:. <:'oue <<'· ·· 
~ .... ., .. ,"'4~ .... , ... -~~ *:O:~= Q.\;;..... .l;;I! .... :P~ pat:~:·,.,·. 

L7305-21 08-50 
temp 9; full 8260 
Location: RFG18-49C6 

L7305·-22 D8-48 
temp 9; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-23 08-48 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-24 08-48 
temp 9; full 8260 
Location: RFG18-49C6 

L7305-25 D7-51 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-26 07-51 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-27 D7-51 
temp 9; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-28 D7-33 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-29 07-33 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-30 07-33 
temp 10; REPORT BTEX ONLY 
Location: RFG18-49C6 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

Hold:04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 

20-JUN-96 24-JUN-96 04-JUL-96 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-:31 C6-R04 
temp 2to4; full 8260 MS/MSD 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-32. C6.;.;.R04 
temp 2to4; full 8260 MS/MSD 
Location: RFG18-49C6 

L7305-33 C6-R04 
temp 2to4; full 8260 MS/MSD 
Location: RFG18-49C6 

L7305-34 MS/MSD 
temp 2to4; 
Location: RFG18-49C6 
Water 1 S NONE 

L7305~35 MS/MSD 
temp 2to4; 
Location: RFG18-49C6 
Water 1 S NONE 

L7305~·36 .. C6~R36• 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L73d5-37 < C6;;;;;;R36 
temp 2to4; REPORT BT:EX ONLY 
Location: RFG18-49C6 

L7305-38 . . .· C6~R36··· < .. 

temp 2to4;REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305..;c39 < > ·.•· D6;;;.R34 
temp 2to4; fuil.8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305··40 D6-R34 
temp 2fo4; full 8260 
Location: RFG18-49C6 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21~JUN-9624-JUN-96 

21-JUN-96 24-JUN-96 

Hold:Ol-JUL-96 

21..;;JUN..;;96 24-JUN-96 

Hold:Ol-JUL-96 

..•. 21~JUN.;.;.96 24;..:.JUN.;.;.96 

Hold:05-JUL-96 

21--JUN;;;;9Ej 24'-JUN'-96 

Hold:05-JUL-96 

21,-JUN.;.;.95. 24-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305;_41 .·. D6-R34 
temp 2to4; full 8260 
Location: RFG18-49C6 

L7305-42 .. \ .·.· · .····•····.• B8;.;;:D1 
temp 2to4; REPORT BTEXONLY 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L73ds:...43 .·.··• .·.· ·.· ·. .. · .. Ba;;;;.01 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C6 

L7305-44 . . •. i) · .. < B8-Dl. 
temp .. 2 to4 ; .· REPORT BTEX ONLY 
Location: RFG18-49C6 

L7~().5,...4$. ./ . .. ... ·.... > TBS""002 
temp 2to4; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305-46 ·.·.·.· .. . .· TBS:~002 
temp.2to4; full 8260 
Location: RFG18-49C6 

L73 05-·47 . \ .. . .·· . .. . . TBS:.-002 \ 
temp 2to4; full 8260 
Location: RFG18-49C6 

L73os:..4s < > · .· •··• 07;;;;.34 ··• temp 2to4; full 8260 
Location: RFG18-49C6 
Water 1 S 8260 VOLATILES 

L7305:...4:9 ..•••.•. • Jf <\.· •/o7;_34 •... 
temp 2to4; full 8260 
Location: RFG18-49C6 

L730S-·SO<<>.•·• < >07:...34/•·•······· . 
temp 2to4; REPORT BTEx oNLY · · 
Location: RFG18-49C6 

21-JUN-96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:OS-JUL-96 

21.;.JUN;..96 24-JUN-96 

Hold:05-JUL-96 

2l~JUN-96 24-JUN-96 

2.i-JUN"'."96·24-JUN-96 

Hold:05-JUL-96 

21;;;;.JUN;_,96 24-JUN:..96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

Ou )-l./33 7 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-5.l · ·•·•·· > 07-15 • 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305..;52 07-15 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305..;53 ·. ·. 07-15 
temp2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305:;;,..54>< .. IJ..;67 
temp 2to4;full 8260 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305~55X !3-67 .. 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305~56• ·. ·.• . ·· .·.. !3-67 
temp 2to4; full 8260 
Location: RFG18-49C4 

L7305~57 .. . . .. < .TBS..;003 
t.emp 2to4; full 8260 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305-58 TBS-003 ·· 
temp 2t.o4; full 8260 
Location: RFG18-49C4 

L73Q5~59 · .•.. ) TBS..;003 • 
temp 2to4; full 8260 
Location: RFG18-49C4 

L'7:$0~-!>Q>i .. · /.. TBS--OOt.· 
temp 9; full 8260 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

21-JUN.,;96 24-JUN-96 

Hold:05-JUL-96 

21..;JUN..;96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:05-JUL-96 

21..;JUN-96 24..;JUN-96 

21-JUN..;96 24-JUN-96 

Hold:05-JUL-96 

.21-JUN-9624--JUN~96 

Hold:04-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-61< ... · .· TBS-001 
temp 9; full 8260 
Locatie>n: RFG18-49C4 

L7305-62 . TBS-001 
temp 9; full. 8260 
Location: RFG18-49C4 

L7305-63 < B4-61 
temp 2to4; REPORT.BTEX ONLY 
Location: RFG18-49C4 
Water 1 S 8260 VOLATILES 

L7305--64 B4:_61. 
temp 2to4; REPORT BTEX ONLY 
Location: RFG18-49C4 

L7305-65> B4-61 
tem.p 2to4; REPORT BTEXONLY 
Location: RFG18-49C4 

L7305-6G ··.·..... c5.;.;55 
t:emp.9; PAHs ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305:_67\ C6~56 
terii.p9; PAHs ONLY 
Location: RFG01-06A 

L7305:+68 / .. ........... ••·· . C6-58. 
temp 9; · .. PAHs .. ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305~69 ..... ····• · > ..• •· •. · > C6~~8 
temp 9; PAHs ONLY 
Location: RFG01-06A 

L7305-70 > · ..... ·.········· A3~.92 
temp ·· 9 ; .·. PAH~ ·. ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

20-JUN-96 24-JUN-96 

2 o~JUN-9 6•·· 2 4-JUN-9 6 

Hold:05-JUL-96 

21~JUN.,.9624-JUN:_95 

21-JUN-9,6·. 24-JUN-96 

.. 20-JUN:-95 •24-JUN-96 

Hold:27-JUN-96 

Hold:27-JUN-96 

.. /20-JUN..;96. 24:-JUN~95· 

Hold:27-JUN-96 
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04-J'UL-96 

04-JUL-96 

04-JUL-96 

04 ... JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-71 A3~62 
temp 9; PAHs ONLY 
Location: RFG01-06A 

L73>05:-:72 . .. ·.. C6;..R37 
temp 2to4; PAH:s ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305.;..73 .. C6-R37 
temp 2to4; PAHS ONLY 
Location: RFG01-06A 

L7305.;;;;.74 . C2.;...64 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305-75> C2-64 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 

L73Jl5.-76 C7-54 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305-77. c7.;...54 
temp 2to4; PAHs ONLY 
Location: RFG01-06A 

L7305:-:78 ·. ... D8f50 
temp 12{ PAHs ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

L7305-79 ... /... · <os~so. 
temp 12; PAHs ONLY 
Location: RFG01-06A 

L7305-80 DS-48 
templ2; PAHs ONLY 
Location: RFG01-06A 
Water 1 S 8270 SIM 

20-JUN-96 24-JUN-96 

20...;JUN;...96 24-JUN-96 

Hold:27-JUN-96 

20..;JUN-9624-JUN-96 

Hold:27-JUN-96 

20~JUN:-:96 24-JUN--96 

20;.;..JUN.,.;96 24-JUN-96 

Hold:27-JUN-96 

.20-JUN-96 ·•24;...JUN-96 

Hold:27-JUN-96 

20;..JUN..;96 24-JUN..;96 

Hold:27-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04;...JUL-96 

04-JUL-96 

04-JUL-96 

04.;...JUL-96 

04-JUL-96 

04-JUL-96 

0/,-; ~ (.J l.. "-, 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305;..a1 oa:-:4s 
temp i2; PAIIs ONLY 
Location: RFG01-06A 

L7:305-8.2 . . .. .. 07-51 
temp 2to4; PAHs ONLY 
Locati()n: RFG01-06A 
Water l S 8270 SIM 

L730S.,;.g3 07 ... 51 
temp12i PAHs ONLY 
Location: RFG01-06B 

L7305;.;;.;.84 
temp 10; PAHs ONLY 
Location: RFG01-06B 

07-33. 

Water l S 8270 SIM 

L7305:-85 ......... ··· .. ·. ·· 07.,;.33 · 
temp··10; PAHs ONLY 
Location: RFG01-06B 

L7305;..86. C6.;;;R04.• 
temp 2to4; PAHs ONLY MS/MSD 
Location: RFG01-06B 
Water l S 8270 SIM 

~7305-:g7 C6-R04 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305-88 • MS/MSD 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 
Water l s NONE 

L7305--a9··· • )••.·•• (. .•.•. >.·.··· !olS/MSo>··············· 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 
Water 1 S NONE 

L73.05-90 .•.. C6-:R.36 
temp 2to4 PAiis ONLY 
Location: RFG01-06B 

20-JUN-96 24-JUN-96 

20-JUN-96 24-JUN-96 

Hold:27-JUN-96 

20:..JUN-9624--JUN-96 

20-JUN-96 24;;;,;JUN-96 

Hold:27-JUN-96 

Hold:28-JUN-96 

• 21-J1JN..;9~ 24 ... JUN-96 

Hold:Ol-JUL-96 

Hold:Ol-JUL-96 

<21..;.JUN~96 24;.;;;JUN.,;.96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04>-JUL-96 

04-JUL-96 

04--JUL-96 

04-JUL-96 

CuJ-l/3 37 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

Water 1 5 8270 SIM 

L7305...;91 C6-R36 
temp 2to4; . PAHs ONLY 
Location: RFG01-06B 

L7305;..92 . D6..;R34 
teinp.2t64; PAHs ONLY 
Location: RFG01-06B 
Water 1 S 8270 SIM 

L73Q5--93 .·.·.· D6...;R34 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305.;;.94 B8-D1 
temp 2t64; PAHs ONLY 
Location: RFG01-06B 
Water 1 5 8270 SIM 

L73Q~ ... ~5 \ .. · • > > / . .•. . B8-Dl 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L73>05,;.,;;96:\ .. .. · 07.;;.34 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 
Water 1 S 8270 SIM 

L7305~9/7{ ··· ·•• < <0?''"'.'34? 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305--,~< > / . ) .>L D7,f15 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 
Water 1 5 8270 SIM 

L7305...;99· I3h67 
temp 2to4 PAHs ONLY 
Location: RFG01-06B 
Water 1 S 8270 SIM 

Hold:28-JUN-96 

21-JUN...;96 24-JUN-96 

21-JUN-96 24-JUN-96 

Hold:28-JUN-96 

21--JUN...;96 24..;JUN-96 

Hold:28-JUN-96 

Hold:28-JUN-96 

21.:..JUN...;96 24~JON...;96 

Hold:28-JUN-96 

21...;JUN...;96 24...;JUN:..;96 

Hold:28-JUN-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04...;JUL-96 

04.;;.JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305~100< .. ·.•·•· .· .·· I3-6T 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

L7305_:101 << .· ... ·• . ··• B4-61 . 
temp 2to4; 1?AHs ONLY 
Location: RFG01-06B 
Water 1 S 8270 SIM 

L7305~102< .. B4-61 
temp 2to4; PAHs ONLY 
Location: RFG01-06B 

21;...JUN-96 24-JUN-96 

Hold:28-JUN-96 

< 21.-JUN~96 24~JUN-96 

L7305~103 . . C2~64 20;,..JUN-96 24~JUN.:..96 
temp · 2to4; i•J" FLAG 
Locaticm: RFG01-06B 
water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305;;;;104< • . · .· >.·· .. C7-54 20;,;;;JUN;..;96 24-JUN-96 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305:;;.:L05 \ 08-50 · 20;,..JUN_:96 24-JUN.:..96 
tem.p 12; ''J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305;,;;;l06 } 08-48 ·.. 2()~JUN;.;,~§. 24-JUN;,;;;96 
temp 12 ; "J11 FLAG 
Location: RFG01-06B 
water 1 S 8270 SEMI-VOLATILES Hold:27-JUN-96 

L7305·;;<f07 < > < C6-R04> ·.· 2:1_:JUN_:96 \~4;,;;;JUN-96 
temp ~to4; "J" FLAG .. ·. MS/MSD 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES Hold:28-JUN-96 

L7305_:108 < >: > < \ < Mf:!/MSD .. ·· 21;.;.JUN-96 2-1-JUN:...:96 
temp ~to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S NONE Hold:Ol-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04~JUL-96 

04~JUL-96 

04.:..JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305;;_109 MS/MSD 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S NONE 

L7305-110 D6-R34 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES 

L7305-1.11 • •····.·· . .· . . 07 .... 34 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES 

L7305-112: ... > . >.•• ··. !3-67 
temp 2to4; "J" FLAG 
Location: RFG01-06B 
Water 1 S 8270 SEMI-VOLATILES 

L'1305:;.;.113 .• < •·· > Y C6;;;;;;56 ... 
temp 9; . METALS=As;cd, Cr ,Pb,Ni, V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-114 ...... · : C6;;;;.58 .. . 
temp 9 ; METALS=As, Ccf, Cr, l?b; Ni, V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-:11!5• .. i < <( ............. / .A3~62. > ... /. 
temp 9; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-:ll.~ .· . . ....... ·· . < t6;;_R3T .. 
temp 2to4; METALS;;.;As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 

21-JUN"."'96 24-JUN-96 

Hold:Ol-JUL-96 

21.-JUN .... 96 24-JUN-96 

Hold:28-JUN-96 

21...;JUN;;;;;.9624...;JUN-96 

Hold:28-JUN-96 

21;;..JUN.:..96 24:..JUN-96 

Hold:28-JUN-96 

····•· 20~J1JN:..96 2~:..JUN .... 96··· 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20...;JUN .... 96 24-JUN:;.;96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

. 20.;..JUN~96 2~...;JUN...;96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

2·0:..JUN:..~EF 24...;JUN...,96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04:~JUL-96 

04-JUL-96 

04-JUL-96 

04:;.;JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

Water 
Water 
Water 

1 S 6010 ICP METALS 
1 S 6010 ICP TRACE 
1 S 7470 MERCURY 

L7305-:Ll7 · C2-64 • 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L73 05-11:8 C7..,;54 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-ll9 .. ·····•.. .. < .· DS-50 < 
tem.p 12; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305;..120 . D8;..;48 . . 
temp·· 12; . METALS=As, Cd, Cr, Pb, Ni, V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
water 1 S 7470 MERCURY 

L7305-121 ·.· D7.;.;;51: \ • 
temp 2to4;METALS:::As;ca.,cr,Pl::>,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-122 ···•·····•·•·•· •··... . .. · .. 07.;.;;33>.. .. 
temp 10; METALS=As,C:d,Cr,Pb;Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20...;JUN-'9624-JUN...;96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20-JUN-96 24-JUN-'96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

•20;,.;JUN-96 24;,.;JUN..,96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

2:0.;.;;JUN.;.;;95 2~;,_JUN.:.;,96 

Hold:17-DEC-96 
Hold:17-DEC-96 
Hold:18-JUL-96 

20-JUN.;.;;9J) 24-JUN.:.;,9 6 

Hold:17-DEC-96 
Hold:17-DEC-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

I,~~ -



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

Water 1 S 7470 MERCURY 

L7305-123 ... < > C6-.R04 
temp 2to4; METALS=A.s,Cd,Cr,Pb,Ni,V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305:_:124 · .... \. \/MS/MSD . 
temp 2to4; METALS=As,Cd,Cr,Pb,N1,V 
Location: RFG01-06B 
Water 1 S NONE 

L7305:_:125 C6..;.R36 
teinp 2to4; METALS=As, cd,Cr, Pb;Ni ;v 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-126 D6_;,.R34 
temp·· 2to4; METALS=A.s, Cd, Cr ,Pb,Ni, V 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305..;12T .. < BS"-01 ... 
temp 2to4; METALS===A.s~cd,Cr,Pb,Ni,v 
Location: RFG01-06B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305.'-128 .·.···.•<•< .. •·•07:;;;;;.:34::. .. • ·<· 
temp 2to4; METALS=,;i'.s ,Cd, Cr f:Pb,Ni, V 
Location: RFG01-01B 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

Hold:18-JUL-96 

>21-JUN-96 24-JUN-96 
MS/MSD 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

2t-.JUN..;96 24-JUN~96 

Hold:Ol-JUL-96 

.··.21-JUN:-:.96 24;_JUN-96 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

. 21..;.JUN:_:96 24"'"'JUN'-"96·· 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

.. ····· .. ·.:··21_;JUN~96> 24.;;.JUN-.96 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

·•·· 2l;_JON~96: 2>4~.:TUN:_:96 · 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-.96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

=;:::&..~,;m;,:,;t:m;,,,;;i;ti1:;:;:;:;:;;t¥:;t\il;;;:,\;i~~~i~@m:;,\;t:;,;1tw~in~+~1;1~;:::;~;;~?:i1rt1;::,:.:~:::nr:,}'PR>::e$=::t:=n wr·> 

L7305--:12~ .... D7-15 
temp ·2t.04; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFGOl-OlB 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305--:130 · .. I3.;.67 .. ··... . 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFGOl-OlB 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7:30S~:L31 ... B4-61 .. 
temp 2to4; METALS=As,Cd,Cr,Pb,Ni,V 
Location: RFGOl-OlB 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7305-.L32·· C6~56 
temp9 ... 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-133 C6-58 
t.enip 9 ·· 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L730:5-134<> A3--:62< ·. temp 9 .... 

Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305...;135''·• · .. ·.·.··.·• ··• \/<> . C6?R37·· 
temp.·2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L73d5--136 <C2;.;..64 
temp. 2to4 
Location: RFGOl-OlB 

21-JUN-96 24-JUN-96 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

21...;JUN-96 24-JUN-96 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

21-JUN-96 24;.;..JUN-96 

Hold:18-DEC-96 
Hold:18-DEC-96 
Hold:19-JUL-96 

Hold:18-JUL-96 

20--:JUN-96 24~JUN._96 

Hold:18-JUL-96 

20;.;.;JUN-96 24-JUN.:;:.96 

Hold:18-JUL-96 

·20...;JUN...;96 24;..JUN...;96· 

Hold:18-JUL-96 

20-JUN;..96 24-JUN;..96. 
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04-JUL-96 

04-JUL-96 

04.-JUL-96 

04-JUL-96 

04-JUL-96 

,04...;JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

Water 1 S 353.2 NITRATE 

L7305-137 c7.;,.54 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L73os:....13s os.;..so 
temp 1.2 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-139 08-:48 
temp 1.2 · · 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-·140> 07.;,.51. 
temp 12 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L73dS-~141·······.· · 
temp 10 .·· 
Location: RFGOl-OlB 

·. 01;;;;;:33 

Water 1 S 353.2 NITRATE 

L730$~-142····· .... < :\C6.;,.R04 
temp 2to4 MS/MSD 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

I.7305-..,.143 · .. · .. MS/MSO 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S NONE 

L7305·-144 
temp 2to4· 
Location: RFGOl-OlB 

C6-:R36 

Water 1 S 353.2 NITRATE 

Hold:18-JUL-96 

20.;;.JUN-96 24-JUN~96 04-JUL-96 

Hold:18-JUL-96 

20-..,.JUN-96 24-JUN-96 04-JUL-96 

Hold:18-JUL-96 

2o~JUN-96 24-JUN.;..96 04-JUL-96 

Hold:18-JUL-96 

20-JUN-96 24-JUN~96 ·.··· 04;;,.~JUL;..96 

Hold:18-JUL-96 

.20-JUN-96 >44.;,.JUN~96 · 04-JUL-96 

Hold:18-JUL-96 

2:l;;;.JUN;..96 24--JUN.;,.96 04-JUL;..95 

Hold:19-JUL-96 

2l~JUN--962:4fJUN.;,.96 04-JUL-96 

Hold:Ol-JUL-96 

Hold:19-JUL-96 
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LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-l45 D6-R34 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-146 BS-01 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305~14T 07-34 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-148 · 07-15 
temp 2to4 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305~149 .. · · I3-67 
temp 2to4 . 
Location: RFGOl-OlB 
Water 1 S 353.2 NITRATE 

L7305-150 
temp 2to4 
Location: RFGOl-OlB 

54• .. 61· 

Water 1 S 353.2 NITRATE 

L7305.;..!51. 
tem.p 9 · · 
Location: RFGOl-OlB 
Water 1 s 160.1 
Water 1 s 310.1 
Water 1 S 325.2 
Water 1 S 375.4 

TDS 
ALKALINITY 
CHLORIDE 
SULFATE 

L7305:-1?2. 
temp 9 
Location: 

.c6..:ss ·· 

Water 
Water 
Water 

RFGOl-OlB 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 

21-JUN-96 24-JUN-96 

Hold:19-JUL-96 

21-JUN-96 24-JUN-96 

Hold:19-JUL-96 

21...;JUN-96 24-JUN...;96 

Hold:19-JUL-96 

21:...JUN-96 2.4..:JUN-96 

Hold:19-JUL-96 

· •.•\21..:JUN .. 96 24-JUN--96 

Hold:19-JUL-96 

..•... 21..;JUN~96 2::4...;JUN-96 

Hold:19-JUL-96 

···20..:JUN..;96 24.-JUN-96 

Hold:27-JUN-96 
Hold:04-JUL-96 
Hold:18-JUL-96 
Hold:18-JUL-96 

20-JUN-96. 24-Ju.N:...95 

Hold:27-JUN-96 
Hold:04-JUL-96 
Hold:18-JUL-96 
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04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

=1:swli£;.;:;:::::irej:i:i:i:.+i:;:;:i::ii:;:1:;;::f.i:1.•i1:~:;t~!sE;:i.:-1.t;:;:::;:;::r::::1;~:;:ii·:::.:::::.:=:20~::\:f.'..;:::,:2a..·:.:ait:::>:::::<:: 

Water 1 s 375.4 SULFATE Hold:18-JUL-96 

L7305-153 A3-62 20-JUN-96 24-JUN-96 04-JUL-96 
temp 9 
Location: RFGOl-OlB 
Water 1 s 160.1 TDS Hold:27-JUN-96 
Water 1 s 310.1 ALKALINITY Hold:04-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:18-JUL-96 
Water 1 s 375.4 SULFATE Hold:18-JUL-96 

L7j05;..154 C6.;.R37 20-JUN-96 24-JUN-96 04-JUL-96 
temp 2to4 
Location: RFGOl-OlB 
Water 1 s 160.1 TDS Hold:27-JUN-96 
Water 1 s 310.1 ALKALINITY . Hold:04-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:18-JUL-96 
Water 1 s 375.4 SULFATE Hold:18-JUL-96 

L7305-155 C2-64 20-JUN;;;.96 24-JUN-96 04-JUL-96 
temp 2to4 
Location: RFGOl-OlB 
Water 1 s 160.1 TDS Hold:27-JUN-96 
Water 1 s 310.1 ALKALINITY Hold:04-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:18-JUL-96 
Water 1 s 375.4 SULFATE Hold:18-JUL-96 

L7305··156 c7;..54 · • 20:;..JUN..;96 24-JUN;.;;;;96 04;..JUL-96 
temp 2to4 
Location: RFGOl-OlB 
Water 1 s 160.1 TDS Hold:27-JUN-96 
Water 1 s 310.1 ALKALINITY Hold:04-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:18-JUL-96 
Water 1 s 375.4 SULFATE Hold:18-JUL-96 

L7305~·157 · oa+so· 2 O;_;.JUN:;;;96 2:4"-JUN;;;.96 04-JUL-96 
temp 12 
Location: RFGOl-OlB 
Water 1 s 160.1 TDS Hold:27-JUN-96 
Water 1 s 310.1 ALKALINITY Hold:04-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:18-JUL-96 
Water 1 s 375.4 SULFATE Hold:18-JUL-96 
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L7305-158 
temp 12 
Location: 
water 
Water 
Water 
Water 

L7305-:L59 
temp 2to4 
Location: 
Water 
Water 
Water 
Water 

L7305;_16Q· 
temp 10 
Location: 
Water 
Water 
Water 
Water 

t7305~16L 
temp 2to4 
Location: 
Water 
Water 
Water 
Water 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 • 

·•·os.;;;;.49 

RFGOl-OlB 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

D7;...51 

RFGOl-OlB 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

07~33 . 
RFGOl-OlA 

1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

C6;...R04 <. 
MS/MSD 

RFGOl-OlA 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

t .... 

20;...JUN-96 24-JUN-96 

Hold:27-JUN-96 
Hold:04-JUL-96 
Hold:18-JUL-96 
Hold:18-JUL-96 

.. 20-JUN~96 24-JUN-96 

Hold:27-JUN-96 
Hold:04-JUL-96 
Hold:18-JUL-96 
Hold:18-JUL-96 

Hold:27-JUN-96 
Hold:04-JUL-96 
Hold:18-JUL-96 
Hold:18-JUL-96 

• > 21;...JUN;.;;.9~ 24-JUN-96 

Hold:28-JUN-96 
Hold:OS-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

L7305:-162 MS/MSD 21.;;.JUN;...96 24;...JUN;;.;95 
temp 2to4 
Location: RFGOl-OlA 
Water 1 S NONE 

L7305;...163· 
temp 2to4 
Location: 
Water 
Water 
Water 
Water 

. Co~R36 

RFGOl-OlA 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

Hold:Ol-JUL-96 

•·•·.21;.;;.JtJN~~6• .. 24;...JUN'-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 
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04-JUL-96 

04-JUL-96 

04-:JUL-96 

04-JUL-96 

04-JUL-96 

04-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 26 1996, 08:40 am 

Login Number: L7305 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7305-16'1 D6:_R34 
temp 2to4 
Location: RFGOl-OlA 
Water 1 s 160.1 TDS 
Water 1 s 310.1 ALKALINITY 
Water 1 s 325.2 CHLORIDE 
Water 1 s 375.4 SULFATE 

L7305--:165 B8_;;D1 
temp 2t64 
Location: RFGOl-OlA 
Water 1 s 160.1 TDS 
Water 1 s 310.1 ALKALINITY 
Water 1 s 325.2 CHLORIDE 
Water 1 s 375.4 SULFATE 

L730S-166· 07;_34 
temp 2to4 
Location: RFGOl-OlA 
Water 1 s 160.1 TDS 
Water 1 s 310.1 ALKALINITY 
Water 1 s 325.2 CHLORIDE 
Water 1 s 375.4 SULFATE 

L'7305:_167>• .. ·· 
temp 2to4 
Location: RFGOl-OlA 
Water 
Water 
Water 
Water 

L7305-l68 
temp2to4 
Location: 
Water 
Water 
Water 
Water 

L7305:_169· 
Location: 

1 S 160.1 
1 S 310.1 
1 S 325.2 
1 S 375.4 

RFGOl-OlA 

TDS 
ALKALINITY 
CHLORIDE 
SULFATE 

1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

Water 1 

:tn:PORT ..... TYPE.·• 

S EDD - DISK DEL. 
Water 1 S GCMS2 
Water 1 S !NORG TYPE 2 RPT 

21-JUN-96 24-JUN-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

21'-JUN-96. 24-JUN-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

21'.""JUN-96 24-JUN-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

21.:-JUN:_9624_;;JUN-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

·· · 21;_JUN~9o 24_;;JUN-96 

Hold:28-JUN-96 
Hold:05-JUL-96 
Hold:19-JUL-96 
Hold:19-JUL-96 

2.:l_;;JUN;._96 24"'"JUN:_96 
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Date: 

04-JUL-96 

04-JUL-96 

04-.JUL-96 

04-JUL-96 

.. 0 4 ;_JUL-9 6 
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U I q :J 
CHAIN-OF-CUSTODY RECORD W~~H= COPY-Original (Accomp~nies Sa~ples) YELLS{\JCOPY · Collector PINK COPY. Project Manag 

Sample Number Depth 
-

01, ... 61 
~ 

1:r:1- ... '?r9 

J,, 

RELINQUISHED BY: 1s,gna1ure) 

/Jhm.~m11 
RELINQUISHED r/y'~s,gnalure) 

RELINQUISHED BY: cs,gna1u,eJ 

Tune 
Sample 

Type Conlainer Type FIELD NOTES: 

I l lO I vJ~.\l~I \ L Oo tv\ ~ , - ,-

iJ l, I Gr)O,..,' oo ll,\ 
l5'?2L~lM~\ Jotir' iX 

':j V3/A-h.-~04 
wJ~. 

\L A.¾"n~i., 6< 
L~tJt> l'-1 5( v,;71-\-Nen, 

"T 

\Loo\"" IS( 
~ .J, I ~tJ~-l M [5< IP/~'l---S04-

DATE/TIME RECEIVED BY: (S,gnalure) I LABORATORY NOTES: 

1,'/1tihl l?tt; -oHL 'ri/~C/bSS-
'DA. TE/TIM. I~... RECEIVED BY:. (S. ,gna. lu. re) I ~ '0~ \ 
_ (P·2 lf·11../ottn )JV-{~ _ \ 0 

DATE/TirvfE RECEIVED BY: (S,gna1u,e) 

~ ur 
Cl> ~ 
.0 Cl> 
E .5: ~-
=> Ill 0 
z c iii· 
- 0 ...... 
!!! () .8 . 
o- Ill 
I- 0 ....I: 

t 

~ 
:,, 

I 

ANALYTICAL LABORATORY \)>c\L-bu.4 W<;\..\>, CRJL 
LABORAlOHY l,UNlA(,I µ,t\..h/\.AI ~~ 
O&MCONTACT Ccl I?U'v\A,~ L~> ff12-r l \ v x?;i 

Jo0 No.: l(,000 .... .6~?- O?rt sHEET Z- oF Z 
PROJECT 1)14:hOl v.t.J. rp vtll9,<. l Vl v&f, - -

• DAMES & MOORE 
1050 QUEEN STREET. SUITE 204 
HONOLULU. HAWAII %814 
(808) 59.l-111<, FAX: (808) WJ-1198 

LOCATION u-\Q '\){CV'\ ~~\ 
COLLECTOR /)tar, ,)/m/J~ DATE OF COLLECTION J-0 q/p 

I 



UUIU 
CHAIN-OF-CUSTODY RECORD WHITE COPY. Original (Accompanies Samples) YELLOW COPY · Collector PINK COPY - Project Manage 

,P N 

Sample Number Depth 

~-Roi..\-

'V 

M~]~_S"D 

Tune 
Sample 

Type Container Type 

0'1 I.SI~ I Ao~, vOA 
l L-'\,~~ 

J 
\ \..., ool"" 

' t L ool1.1 
\Y c(,, I .-t;OO!\ goh,,1 

~LDNOTES 

l><J I I 1-T r- 1-1 l_ T_ I_ I I --, I I I I ~Hct 
D< R' 00 I Jill~~~ 

"-'Lw-1:~4 
O'ltSIW~IAorn\JnA

1 I I tx'I I I I I I I I I I I r I I I I I lv:;,/L 

- .(/J ... 
QI .. QI 
.0 QI .c 
E .S i::" E :,.:gg~ 

Z C Ill 2 

ni8_8~ 
O:,:;CllC 
1::v_J2 

~ 
3 
\ 

p<1~rir ··· · · · · -·~··~ _ _ _ _ _ __ _ ____ _ _ __ _ _ : : ~ <l I I I I I I · I I I I I 4 
t L! &J1> ~ I I I _I _J J_ I___ I _I _J L L_ Lc-L_l_ I I I . . . . ... ... 
\. L noLvi I I I I I I I I I I I I I I; 

I I I I I "<I______ I I ~/t:ttvO"? 

..Ji, I I "'" I ..v I 6VV ~ I ~oil,\ I I I I I I I I I I I I I I l><l I I I hl ~j i. J I I j-+ l:f~~0

• I ~ -R ?J'4 I fu ?J5 I wM:J 4o "" \ \] bA 1 1 1 1 1 1 1 1 1 1 1 1 1x1 1 1 1 1 
.. _____ : ~ (I I I I I I I I I I I I~ 

\ l-
7 

'1'0 "'-" I I I I I I I I I I I I fXI I I I I ur---~ ___ : _J L L~/i-nJO'? 
\ '- ~~ ~ I I I I I I I I I I I I I i> IAL J .... 'Q I _. I 5b Q_ ~ , ~u ~ I I I I I I I I I I I I I I IXI I I I ., , : : : I I 1P/\.),,.bfia 

'lJ~-- R:?t.f
\ 

+-- 1 \~"JO I w~~l \/DA-JI -rNJ 11 I I l J I I I I I 1 1 , , 1 "-?/1,i 

- - - - - -<I I I I I I I I I I I l 2 

- . 

~I I l -~---- · __ re.{ 

J, ~ I ~ I\ L,.._ffe l_'-1 -~ _L~L_LI I I I I I I I I D>S.I L I I I . . . __ .. _ 
LABORATORY NOTES: ~ I I I I I I I w 7 'IJh.JO.-., "T 

RELINQUISHED BY: (Srgnature) 

z_,;; ~ 
REU ~QUISHED BY: (Srgnature) 

DATE/TIME RECEIVED BY: 1s,gnature) 

6/1 I 11 b DH L,r;?2{ c;:iE-? 6 { I 
DATE/TIM/2 RECEIVED BY: 1s,gnature) 

{
9

· t <{ -'1 (, ~v..,,.. ~~ 
RELINQUISHED BY: (Srgnature) DATEfTIME RECEIVED BY: 1s,gnature) 

ANALYTICALl.ABORATORY \....o ck-hu J lhA~-h cJJ 
:.AS0!1ATORY CC~!~AC' 1.A.tv-vvi t==ovd 
o,M co,,.c, t;;d 5 0el,,, 1~ o:r!:.1) "71? 11/ (,, ~ 4 2, 

l!t DA ~s & MooRE 
10.50 QUEEN STREET. SUITE 204 
IIONOLULlf. IIAWAll 96814 
(808) S9:\-I JI<, FAX: (808) .59:\-1198 

M-ti0--l£.? ~ l\ic,(, Y\' ,(. I c_,<>.J;t\N),~ , , CAA I W\<rl'O-~v1 , .., .. ck .. tl ~ ~Ad.~ 

\n+.-'l'nS;c...,'. A\\£..~_,';'Y'-,h, (~,-o.~, ~IA'f'--4<- {"?--::f:5,4J ,~11..0.i' 
-l- c,h \1)-r\ d~ (~ /""?-Z-5, ?), 

JOB NO.: [ ~000-· S?,7~ - 03-:;f SHEET _L OF_£_ 

PROJECT '"Y, ~.,, \ 0 ed ~tls_e. Ivi VV3:>-Y,~-h c,--y. 

LOCATION CNv~ ~vv~ ~~ 
COLLECTOR ;_. ·5h.t,n DATE oF coLLECTION v/?-t I Cf c., 



0020 
CHAIN-OF-CUSTODY RECORD WHl~E COPY - Original (Accompanies Samples) 

. \I 

YELLOW COPY - Collector 

-- 1\/ 

PINK COPY - Project Manager 

r---~""""".r--r'.""'""7'1'~--r-,--,,--r--,.--rTTr-...,..,..rr-~-..,.,~,--r"-'"".r7--r,,-------,~.::-vn ~, 
JJ cii i 11 

E .S C:- E 
:,~g:, 
z g ~ z 

Sample "'iii O .8 !!! 
- 0 Sample Number Depth Time Type Container Type FIELD NOTES ~ 5 j z 

1Jl# - R, ot.i J GW INMW \ L t? o L .. 1 \ 

~ I I ,l.. I l- 15001"'1.(.'ol~I I I I I I I I I I I I I I IXl I I I I 1w1~±1f.::D4 I\ 
t?J~-~, 1 11 ,?;s-i l.\J_e.,k.,fM ~, ·voA-.- ,-, 1 1 1 i __ L ,_ ,_ 1 1 IXl ,r 1 , ·- 1 1 -, Ti;;1~ 13 

t LA!A.4~~ 1 L I I I I I I b<I I I I I I I I I I I I ·z 
t 1,-u "° t,y I I I I I . I -L~L~]_r_T] _Kl ..I I I I I L I i,µ/~ o~ 1 , 

- --~ 

\ L-
10~ ~:1 I I I I I I I I -, T 1- r r RI I I I I I I I \ 

'V Jr I b 1,;Q):,,\ ~l~l I I I I I I I I I I I I t><'J I I I I I i.-J/-wu I l 
T'B~-007- t'cW rtr1_p _1 ~ml \JQ1'-'J~J~ I I l I I LI I I I_J __ l L--1 · 1 -1 t..v/.J.M-l 1 3 

l" 

Rl;LINOUISHED BY: 1s,gna1urc) 

0-~ ~ 
Q ELINQ(HSHED BY: 1s,gna1ure> 

QATE/TIME RECEIVED BY: 1s,gna1ure) 

cf-' Ir b re L s-2.1 s-lS'l 6 , J 
DATE/Tl~~/ RECEIVED BY: 1s,gna1u,e> 

~-2 '1·1~ie-O ;h,v-,. '::QQ.. 
RELINQUISHED BY: 1s,gnalu•e> DATE/TIME RECEIVED BY: 1s,gna1u,e> 

ANALYTICAL LABORATORY Lo ~k~J(Qd Au lliyfiCa, I 
nAf\J,/'\ ~, 

LABORATORY CONTACT Iv~' v \ \ v y ~-

"'" C0".C' fd \ 7C{,iu.9f '"0" fyt 4:L 
• DAM~ & MOORE 

1050 QUEEN STREET. SUITE 204 
IIONOLULU. HAWAII %814 
(808) 593-11 H, FAX: (808) 5<JJ-l t<JX 

LABORATORY NOTES: 

5<.t ~tltf \ 

JOB NO.. (1.t,ooo,s1,; - 0?1-- SHEET _L OFL-

PROJECT tzl':7711\ ue.J V ha.,<;l -~n vek-H Sf--~~ 
LOCATION Uwv vtr"Y\ ~Nv CLvv R. -y'WA-vt 
COLLECT~.., l;., . ~/\..0/Y"\ DATE OF COL:;.:iON i /z,, I q k ---



001 1 
CHAIN-OF-CUSTODY RECORD WHITE COPY. Original (Accompanies Samples) YELLOW COPY - Collector PINK COPY - Project ManagE 

~ 

!~/4· 
~ "' Q o'l,o OIi ~o ,o ·, 0 , Q) ~ 

o'V~.;•~ ' .;,,<" ~-? .I' lb., ,,,v, " ,;/ {(3 
.D Q) c':'..( E .£ 
::, nJ 0 ~ 

Co ~ q,· ,,,~ ,,,~ !bo c,bz ~ zc ~2 ., ro i,.' q,o' o' q,O q_"<$' * ' - 0 
0" oc; g_~ K"" K"" <o to" ~ ~., .j :.t_.li\i tJ , ~ .8 ~ ~ ,'<' ,, ,, .p '~ <J~~ . . . FIELD NOTES 

S;imple nJ 0 
Sample Number Depth Tune Type Container Type ~a CG C 

...J 2 

"7-::f-?l\- - l'J..Zo ~+t,., 40ml \JOA X v:,/HV.. 3 
, \ L°'\<t½~ ~ ~ _3 

J 

~ W/~O~ \ \ L ool"" 
\ \... OD(v! ~ \ 

4 ' 
. 

i'X \µA..\.-z.. w 4- ' v ~ t:;mY\'"I\ ool\A 

-n-=1-- \5 l61S I • ~ W/~ :; - w~ ,40 1Y- I \J nA 

I \...A\tl.-.,':.,. .!. ·. >< '2.. 
.J 

\ L-- oo\V\ j)< t,J / 1-ttJ'Ch. \ 

l L, ~ol"" .'x l 

'"' ,v 'i:,, 5VO ~-' ;O\vt I'>< \N/1.n..~l. \ 
~~ • '\_ I, J"" I '\In>'\ • I•"''· I ..an . ~ ~ . . 

~ 

I 
/; • I Iv~, 

~ 
. \,...) I ~ I~"" I ... .-

\ L. Vv•v\ I/ /f=t .... l{.I,!, 

;//':;H . - I 
,,1 

~ \ ... .... v \ I 

I~ ' I 
1, ,i ~, 

.. ....- --- I 

- · 1Vl..,I I',., I UV\.V\ .., ' . ,...-'1-,~· 
lac/ I 

, 

R~~= BY: (S,gnature) 

LABORATORY NOTES: 
DATE/TIME RECEIVED BY: (Signature) I 

Me,\a,l~~ tw~, c. , cD.J 'Q"\, \A.Nl'\ , \-la~ , ~ ~(. Y '1 '> n \ dcM ~ 0a.,,-v;,d, '/u/9L -PH L. (121 9876 I 
R~IN001SHED BY: (S,gnature) DATE/TIME RECEIVED BY: (Signature) 

~\'l.t\.\i'(\r·h1 (~10."2.}, ~~+-<- (?'15, 4'), T'D~ ( 11..o. 1') <.,,-21{-·'{~~~ ~~ \ t\-\-v I V'\,61 ~ •• 
RELINQUISHED BY: 1s,gnatwe1 DATE/TIME RECEIVED BY: (Signature) ~ c.h,o-i .t:i-c. (?JOo/o?-~.~) 

ANALYTICAL LABORATORY LotkhlRd An~-h~ 
:..P-80flf,T'JP.V CQNTA.CT MOA'vl F-o.rli JOB NO.: \lbOOO-S'??-0'.?"1" SHEET ' OF I . ···c~ -- --
O&MCONTACT Eel -r~ch \A.{f ,SON, c:>-1 \I(.~ ,\-Z. PROJECT '1), ,s,~\ V ecJ ".'.\'½"'-t'~ :rl'\ vu_;r\-; y.-h lV1 

"f!t DA ES & MOORE LOCATION CW,\J.fbv, fuv0tl~, ~~V\,~\ 
1050 QUEEN STREET, SUITE 204 

<,/11 f C/1.o IIONOLULU. HAWAII %814 
COLLECTOR A. ~)'V\~'7lV\ DATE OF COLLECTION (ROR) 593-1116 FAX: (808) 593-1 llJR 



CH, I-OF-CUSTODY RECORD 
UUl'J 

Original (Accompanies Samples) YELLOW COPY· Colleclor PINK COPY ~ct Manager r-
~ ----~ 

<ii ~ <ii "'"' _o(I) .o"/ 
E .S ~ E '::j-
:, ~ g :, -z C: "'z . '-.} 

Sample ]! 8 ..8 2! .,3 
1mple Number I Depth I~-- -~ Container Type FIELD NOTES ~ 5 j ,£ () 
'I" . ..(,:::J- - \O'.?O c,Ju ~ 

I 
I 

? 

i L-- pt, ~~-LJ_J~ l LJ I I I I I ~ I I I I I I I vv/ ~w o~ 1 , 

t~ol~J __ lJ L l I I I I I I I I IX 
.. .JI ..&,, 6bO~l .oot'-11 I I I I I I I 1 · 1 T ,r-1 -rx \fJ/t-\ 1,-';)0~ 

rl;"S-OO'? ~~.t~l""t"'vi ~ A--o t'\I\ l ~OA· r>< VJ / .Jd<_ ,,(_ I 'Z 
' 

DATE/TIME RECEIVED BY:Jj)alure) ~ LABORATORY NOTES: 

..e/Jd/91 \930 DHJ... fhr.~ 8i./52~'1 ,, I • ' 

DATE/TIME/ RECEIVED BY: 1s,gna1u,e) J.,,\(,..\,tt,U, . l\t ~IC. I ~ r'hl 1,4,-vY\ J llAJ. J ~ {),t,v\.V/ I tJ ·1~ ...... 

(,·LI/· 7t./c;,ov>' ~ ~ \) ~ 'i"\>.-vv,. 
LINOUISHED BY: 1S,g11a1u,e> 

DATE/TIME RECEIVEDBY:(S19na1ure) I \vv·\·•('i'y\":>':.t,: J\\Vtl\'iY\~1~h, ("?10,"Z--) I ,$lr\.l&-~~ {~:J-~,lf-); 
'"t'QS (1t,O,t1 , --1 c.hl~\d,<_ ( poo/~-z.,'5,?') 

\L YTICAL LABORATORY Lo cJ.l ku-d. Al'\.W:\ +i caJ. 
IOAATORYCONTACT. ~ fu-rd 
,I CONTACT fJ !_"7 chM.-~ f PHONE lt1(1"". A -z.. 

!!\ DAMES & MOORE 
1050 QUEEN STREET, SUITE 204 
IIONOUILll. IIAWAll 96Kl4 
(KOK) 59.1-1116 FAX: (KOK) 59~·119K 

JoB No.: tt,ooo - S-'?~ -o?::>1 SHEET _L oF_I_ 

PROJECT 1)\S~o \ '-' e ..J. (f'ha.~ 
LOCATION CJ"Y ~" ~ ~ 
COLLECTOR I\. 1J\Yh£~ 

l V1 \} ,lh-t' I {)~'i\--1 en,.._ 

<'.'fu~<AV\ 

DATE OF COLLECTION ~b I' 'l ~ 



L ~'\"h-f 15) Oi-s0s-s93-119s 
+1 808 593 1198 

DAMES & MOORE IZ115 P01 

• DAMES & MOORE 
1050 QUEEN ST1U:.ET, SUITE 204, HONOLULU. HAWAll 96814 

(808) 593• l l 16 FAX: (808) 593-1198 
i 

JUN 25 '96 09:47 

FACSIMILE HEADER I 
TO: l-o~ IM~-h ccJ DATE: f//'7-s/ql, 

1

1 
____ _ 

ATIENTION: ~ r,:::ovo/ FAX NO.: {:lf)'J-) ?J1,~l -3/ot 
FROM: l'.»b:&{,_ J.A~~½vfCU>""- )(72 D&MPROJECTNO.: /~~?0-!5~f:1:J-{81 
No. of Pages (including Header): ?; (Operator: ____________ _ 

If you do not receive all pages, or if transmission is unsatisfactory. please inform us immediately. 

Phone: (808) 59:3-1116 Fax: (808} 593-1198 

MESSAGE: 

OFFICES WORLDW!Dt 



. · _ ~ f-t~.it~ on~ -"> lWC... 1 v /:Jtf/Cf ~ .?-1, _ .· .. ;. ,. . .. . 002f\ 
... CHA11'4-0F-CU$.TO DY J:t l;COR D w_fff- COPY - _,,gi~-~tt~~i) :v~iw COPY - ColleclOr - PINK COPY - Prqt. 

,nager 

.... qi~ .. 
i L. ! -:e~ ~E 
:,"iiJ!:, zc z 

Sample _..,-_,_~ '3 $- B !!' 
nple Number I Depth I Time I Type I C-Ontalner Type 'Jlll'.llr..a,,ar ~ l) _! ~ 
, ... rl?,U. 
~ 

lQ-1)\ 

'+ 
~~ 
~4--~l;t 

•~~llL.~ 
J,_ L_ U 60(] ;.,_ I -2d~ . 

\ ,.,,.;I ~IAD.~l \JoA' 
\ W~""'~W., 
\L......,'1Dh1 
\l- ~~ 

J.- I Jf I ~~l f1il~ 
,02o 1-G,, p tAO~ I \)' 0A ' 
t":J-1:iO 1wJ.... I ~Om\ '10A 

I I I II L ~l~ ~41 

~ 

,., . ,,-,-;: ~ 
•) ;;_, : .. ·:.')°· 

:-,}:· .. 

~ 

>-

~ 

-P']"'.;;_J.~~,; ·13: f• [r-::- I ., _-:i::1n·_·}]~~~.1•:._· · ............. . 

.·VfJ;··t?:D(r · -r: -'1:· 

rx 
K 

,, b( 
:h,;._)'_ 

. -1.1'1... 
.. '] ~-- . !.-i. ,,,_,, ' ,'-._ f•:o I <. I ·~ -~""'. .. - ':,.." ·. ~ ·r>-~nrr']\. r .. ,- , .. ~,,_ .. 

:J 

, .. 

.~/m.~4 . 
v,;;~ 

.,v/~o~ 

~/~ \-t,.SO.\ 
-.-~lJ.i.... 4 ,:.,..,..-KU,A. 

: 'wA.f"et 

\ 
_\ 

-?, 
-2._ 

\ 
\ 
·1 

~ 
?, 

~ 
tl-~-p_tl_li ___ J_J _1_1 J J_j __ 1 t'·J r1 ~- ,--i -, ~r, , -1w1'4-NO!, , , 
\ L- -e01 j I I L_LI__Ll_L_I I l:~1~ L ~ I I I I I I I I 

~ · I I J, I Jr ,~DD ~l f 0 l'1 I J I I I I ·1 I L~L I I I I··~ I l I I I W/4.f '4 5o4 I I I I 

.. •;1: •. ....... 1--.--·1, 

JNOUISHED BY: 4Sign1tur1J 

~~ ~ 
INO~ISHED BY: IS~Lur-t 

,r.xcE ~~ED t;,is;;w 61, 
OATMIME RECEIVED BY: {S1gna1u,eJ 

LABOAI\TOAY NOTES: · 

I' 
r0 
r<") 

t 
~ 
~ 
,-
1 

m 
I 

U1 

~ 

i-

~ 
~ 

)£ 

~ 
QO 

~ 

ISl 
~ 
Ul ~ f~ __ \ ___ . -- --- .... -u 

.1N0U1SHED BY: 1s,gn11 ... e0 DATEmME RECEIVED BY: {Sig,,.M•> 

_,_,_,_ 1.ot/tJJ«d ~~I 
)IIATORY OO~ACT: M. 0. iJ V\ fo I . 
IOOl"ACT: f.d_ \"7t,~,( ...,;..JYf:-41 
. =l!\ DAM & l\100RE 

r 

, 1050 QlIBEN STREE'l':·sUJTB '204 
HONOl.,ULU. HAWAil 96814 ·· · . · 

1 (808) :S93-J 116 PAX: (808) .593-! 19J! 

* ~le. in ~le-~. i;°o_t. ~· r;y'1f ~ C..OC.,. , '2'.5 ... . . 

.. :·:.:,~:1: .. : .-·~ ..-' 

ff, --,::~(i;h~,',_ - ·~-. ,·-,_:· : · .. n-ru,~ f'!:An~:'~ -· :· ..... : .. _,. -· 
JOB NO.: VVV ;;;;,y7.,. • -- -.- · - · .... SHl;ET _]._ OFL-

PROJECT '17j~p\ Olli f''bru'z(,· ~ -~ Y)!Jlj,~) ~-Ji M 

·LpcATION th,\) ~C""V\ Ud.vv (L(/y : 8.1f 1YW'" 
COll.ECTOR :z!.. • 4pTu,.y,_ · · DATE OF COLLECTION l,{t,1 {q {, ,.-. _ 

.. • 

...., 
I'\) 

~ 
~ 
-U) 

en 

c:, 
l.0 

.i... 
-] 



· r ::·· · -k ~,Si.""'~~ cce., ~ /,4/q~01i4:~ 
CHAIN•OF-CUSTQDY RECORD PINK COPY· Pn,i(, aiager 

Z CD j 
E -ij ~ E 
::> - g ::> 

Z C f!!Z -0~· . . so~a 
mP.le Ntlfllber . Qeplh FIELD NOTES: 0 O _, Z 

.. ·,~ /.. -.,. .. , r . . . ~ . 
f :·:::t,\·.· : . I 

111;~1 1•~t;1~~:~ 11 r I I l I l-fulrl:'J:f;TFl3ll"'7~ I~ 
, l J.,;r""· ~r 1 ,~ . 1 1 :l ·1 1 .1 IJ:JblL1 11 ~,r r:·r 1'1'"11.lo,,, -- ---- 1 , I ~ 

\).__Q!>l~ J l I t J I·~: I 1-1 I J(t>Rl*1f I I 1 I I I I I 
• . I I ~ I J, , ~~\~-~LL]· L LL ·I I· ~J- -~, J·JlljEfil~[J.. l· ··1=:iE1"~~4 I I 

l!;~-oO\ 1 1 J,-v,,, 1 Aom\ "oA1l· I fX1 r I J: I ·I· .1 I> l;(J;·/t··.·-J~.::-1 ·. I r I I I v>/wL. 1 ~ 
• . I·. I' . ··1· ..•. . . -:. . :, . ·.• ~ ~- . . 

...... 

• 1·~ :, • 

_,. ..... ,, .. 
.. :·, '.' 

~ ; . ;f .. I . 

. :···· .• 

:JJNOUlSHED BY: tslQIWltnt 

:tim~~-~l 
DATE/TIME RECEIVED BV; ISig('all.lr~ • LABORATORY NOTES: 

l/zo/rl n, 5: PH L b./ t;7ii16 s ~ 

ELINOUISHEO BY: (So\Jna!llftl 

UATEfflME RECEIVED BY: CSignatt.n) _. I _____ ~,,,f _ ~. \ 

. ,-- ' 0 
DATE/TIME RECEIVED BY: \Sign.a1ure1 

1t ~"t>~ th c.Pof~I"" no-t lh-l. o....-ij~~ 

--i~~~.:-. \)lc\Lhut( ~,hCAi ... ·: 
~~-:~TMY:_M_...........,.~~,,1~-=----~----1------.-.......... ~-n-t.-··· ....... «t-·· ------------.-~----I 
~-~ACT: -~ W . - JOBNO.: f(,ooo .. 5~~!~~..,;~ ·. · SHEET_~_of_L 

lu~ .. , ~~AtEs&Mo~;;?n-rllV~j~ ::: ~~~~l1ft}~-
\ 1050QUEENSTRBET,SUITB204 /M .... · ~---"1-1-,-,q,. 

HONOLULU, HAWAU %&14 r.nst ~m IV.,.... . . / J-<> (i, 
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LOCKHEED MAll'FIN 

Sample Login 
Login Review Checklist 

Lot Number LI JoS' 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SU1\1MARY REPORT YES NO NIA Comment 

1. Are all sample ID' s correct? 

2. Are all samples present? 

.., Are all matrices indicated correctly? 

4. Are all analyses on the COC logged in for the 
appropriate samples? 

5. Are all analyses logged in for ·the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

x 

LOGIN CHAIN OF CUSTODY YES NO NI A Comment 

1. Are the collect, receive, and due dates correct 
for every sample? 

2. Have all appropriate comments been indicated in 
the comment section? 

SAMPLE RECEIVING CHECKLIST YES NO NI A Comment 

1. Are all discrepancies between the COC and the login Y'. 
noted (if applicable)? C::}_ 

~~ ~v~~~ ¾ Vlr3>~ G/z.7/'i-6-:;:-
,,--.... 

\ , "" ./", 
! 1 ) 

1rt ' <., ), /~ I le /°} - ·---· ---·-- _J ___ .., ___ -···-··· -·---···-

6 -) \ -l/ ( 
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ockheed Analytical Services 
ample Ret ing Checklist 
lcat Name: . \J O,..v--<.,~ ~ n O o)( (_ 

>OLER CONDmON UPON RECEIPT 

mpcraturo of cooler upon receipt: 

11perature of temp. blank upon receipt: 

stody aea1, intact 

WI of custody present 

o lee (or equiv.) prC1CBt/frozc.a 

I 1urvey completed 

MPLE CONDITION UPON RECEIPT 

bottlea labeled 

11plea intact 

•per container used for sample typo 

ople volume sufficient for analysis 

,per pres. indicated on the COC 

>A'• contain hcadspace 

: 1&111plcs bl-pha.sic (if so, indicate sample ID'S): 

SCELLANEOUS ITEMS 

oplcs with short holding limca 

11plcs to subcontract 

>DffiONAL COMMENTS/DISCREPANCIES 

" mpletcd by / date: JL I A~,:Jl.Sl...., 

It to tbe cllc:at (date/initials): ~ ~'IF 

Job N 

)_ "(_, 

y" 

¥ 
>( 

"'-
)(' 

Yea 

X 
)( 
}( 
)( 

y. 
)( 

Yes 

t.·u·?t., 
t;./~/9~ 

tM: • • ooalM:l d'lio •J1P10Ptule CSR of .a.ay IU«:n:pqclca UJU1JtJ4Llro/ylupoa lfJCt:ipt 

L 1JoS- C ID 

No • Co.mmaita/Dilcrcpanci" 

No • Commmta/Dl.lcrcpuiclca 

l l,. t.)(., • _1 ~ wJ 
") /J.-

y 

No • Co.m.mcot.a/Dilcrcpancica 
y 

/y 
. 

•• Client'• signature upon receipt: 

• plouo ,oyJow tbJ• iSJfonmtlaa I.Dd retom vbi faulmjJ/c to Ibo appir,ptuto CSR (lrJ2) !161-1146 

rsion 2.0 (11/11/94) 

Page of 
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teKneea Ana1yucw ~erv1ces 
unple Rec ~ng Checklist 

- - - ,._ . v· -

OLER CONDfflON UPON RECEIPT 

mpcrature of cooler upon receipt: 

peraturc of temp, blank upon receipt: 

:ody ICall intact 

In of custody prCICDt 

1 lc:e (or equiv.) prCICOt/froZClll 
survey completed 

w»LE CONDfflON UPON RECEIPT 

,ottlca labeled 
,plea Intact 

per container uaed for samplo typo 

lplo volumo sufficient for analysis 

per prcs. Indicated on tho COC 

A's contain headspace 
samples bl-phaslc (If so, lndlcato umplo ID'S): 

SCBLLANBOUS ITEMS 

1plca with short holding Umca 

1plca to subcontract 

,omoNAL COMMENTS/DISCREPANCIES 

A A 

mplcud by / dato: /NA/\ :.J8l._ 

so( 

Ye. 

'I 
i/ 
X 
')( 

Yea 

'{. 
,c 
)( 

~ 

><-
)( 

Ye. 

L · l..i:' -,~ 

lt to fbo dlc:at (date/in.itlal1): CK ~,:-- C./~/qt . ' l 
1DC • • oodld dio qpn,pruU; CSR of UJ' due~lu lmmttdJatMy ..,- toeelpl 

• ,,_. lfflow ibi. Jolonutlca ad rela1JJ vu faulmiJJc to Ibo.,,,,~ aR (IFiZj '61-11~ 

rsion 2.0 (11/11/94) 

. .,,,, -~ -

No • Commmta/Dl.lcrcpendca 

No • Co~ 

$"t) If _/LL ,,/ S'N,t c. :, 

rJ\ft- I . 

No • Commaiu/Dlacrq,anclca 

X 
)(. 

•• Cllc:nt'1 lignaturo upon receipt: 

- . - . 

p,.s MJO ~ t V ;.l.s 
Dk- t, </ •• 2. v, ),J .. 
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1<:kheecJ Ana1yt1ca1 :services 

lfflple Rec ing Checklist 

-
OLER CONDfflON UPON RECEIPT 

aperaturo of cooler upon roc:elpt: 
1poraturo of tomp, blank upon receipt: 

tody leall Intact 

In of custody proaent 
, Ice (or equiv.) preaait/fro:ua 

1urvoy completed 

MPLE CONDfflON UP0N RECBIYT 

bottlc:a labolod 

ipla Intact 

per contalaer ullCd for umplo typo 

iplo volume sufficient for analysis 

,per pros. Indicated on tho COC 

•A'• contala hoadspace 
, ample, bl-phulc (If 10, Indicate ,ample ID'S): 

SCELLANBOUS ITEMS 

oploa with short holding Umot 

mploa to subcontract 

,omoNAL COMMENTS/DISCREPANCIES 

" 
,mpldod by / date: ~"!'O /. 

).. oc., 

Yea 

'i 
y:. 
)( 

x 

Yc:a 

X 

'i. 
)( 

)c 
'X 

Yea 

k_-i-,;;-~c., 

at to tho dk:at (date/Initial•>: rlL i ~ ~ fol ~ I CJ£ 
I, ¥ 

(IN: • - oocud 11w qpropri,111: CSR "'&ti}' dhcrrpaclOII UIUIUl4ut41y llpCJIII ,-/pt 

~ . 

• ,_... lfflotr ibi.Jafonutloo "'4 ,aurn ria faullajJ/o to II» -,,p~ CXR (IOZj ~l-lJ-16 

,rslon 2.0 (11/11/94) . 

-

No • Co.mmaiWI>bcrepenclca 

No • Commmta/Dl.lcrepenctc. 

'l. JD Jf o,.,r . 
' JII\ ,. 

ti,/' 'l)1o ~ rvrt,Jv.../, 

iill ~ voJ -
1 "''"'" 

,,. 
~ 

No • Commcuta/Dl.lcropa.ncica 

V 
' y 

•• Client'• llgaaturo upoa rccoipt: 

.· 

·'. -:-.. 

rage 01 

. 

I :kr ~ ,. L.. ,,.,..k,L,... 

irv~ 

/~n..,h.-~ 1.--J ,,,, __ ,<.., . 

r--
r.f) 
(Y) 
-::,-
/4 
~ 
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ockheed Analytical Services 
ample Ret ing Checklist 

. r 
- - - -

>OLER CONDmON UPON RECEIPT 

111perature of cooler upon receipt: 
1penture of temp. blank upon receipt: 

tody leall Intact 

cin of custody present 

e Ice (or equiv.) preacnt/frozcn 
1urvcy completed -

MPLE CONDrrlON UPON RECEIPT 

bottlea labeled 
1plea Intact 
per container uacd for aamplc type 

1ple volume sufficient for analysis 

per pres. indicated on the COC 
1A'1 contain headspace 
aamples bi-phulc (if 10, indicate s.amplc ID'S): 

SCELLANEOUS rrEMS 

1ple1 with 1hort holding time, 

1ples to subcontract 

omONAL COMMENTS/DISCREPANCIES 

/VJ 
111pldcd by I date: ~ ~ 

yoc 
Yea 

y 
x 
'I.. 

" 
Yea 

)( 
)( 
)( 
')( 

)( 

Yes 

u.. "l.<5""~<.,, 

1t '° the client (date/initial;>: 171'-... /MbY::. Ci I¼ I q~ 
-, r -.,_- / 

M: • ,. ooaucl Ibo •pp,vpmte CSR of ay dierepaclu iJmaoduUJly upoa receipt 

'- ,, -- ~ - ---- -- -

No • Commcmta/Dilcrepanciea 

No • Commaata/Di.lcrepuciee 

j,/\)-

/J't-

No • Commcnll/Di.lcrepanciea 

JX\ 
)( 

~ 

•• Clieot'11ignaturc upon receipt: 

, plouo ,mow tbl, Wotm1ll«I aDtl mum vl.t /a.c,lmiJJ,; to tbo apptopmta CSR (1()2) 161-U.U 

·sion 2.0 (11/11/94) 
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ocKneea Ana1yuca1 ~erv,ces 
~pie Rec ing Checklist 
Jait Name: · Do,..,-....c_~ ~ ~<>l'L 

>OLER CONDmON UPON RECEIPT 

mperaturo of cooler upon receipt: 

mpenturc of tomp. blank upon receipt: 

stody seat. Intact 

WI of custody present 
10 ice (or oquiv.) prcae.nt/frozen 

I 1urvcy completed 

MPLB CONDmON UPON RECBIYT 

bottles labeled 
mplea Intact 

1per container uaod for sample typo 

oplo volume sufficient for analysis 

,per pre,. Indicated on the COC 

IA'• contain headspace 

samplca bi-pbuic (if 10, indicate sample ID'S): 

SCELLANBOUSITEMS 

1plca with 1hort holding Umca 

1plca to subcontract 

Job No. L )_J <:lS- Cooler ID: 

1 °C 

Yea No • CommmWI>ilcrcpenclca 

'I-.. 

Yee No • Commmta/Diecrc::puclce 

Yea No • CollllllCllll/Di.lcrcpancica 

)C 

•• Client'• signature upon receipt: 

• pblO nwlow flu, Js,fonmlJoo ADd ldDl1I vu facmaillo to ti» appiopdato CSR (IU2) .J6I-ll.U 

·sion 2.0 (11/11/94) 

Page of 
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~kheed Analytical Services 
tmple Rec ng Checklist 
:at Name: ·Dc,.----0-"") ; . ~l>» ~ JobNo. l lJ6'( C ID 

OLER CONDmON UPON RECEIPT 

1pcraturo of cooler upon roc:elpt: L/ oc_ 
!)Crature of temp. blank upon receipt: 

Yea No • Com.mmWDilcrepanclc:a 

ody sea1a Intact 'f. 
n of custody present 'f, 
, lee (or equiv.) preae.nt/frozcn 'I. 
survey completed y 

.tPLE CONDMON UPON RECEIPT 

Yee No • Commaill/Dilcrepancic:a 

octlca labeled )( 
,lea intact )( 
er container used for samplo typo .,.. 
?le volume sufficient for analysis X: 
icr pres. indicated on the COC )". 

~·, contain hcadspace j)Vf 
llllllplca bi-phuic (if so, indicate sample ID'S): ,,JlQ-

CELLANEOUS ITEMS 

Yea No • Co.aunmt./Diacrcpancica 
,lea with short holding tlmca { 

?lea to subcontract X 

>mONAL COMMENTS/DJSCREP ANCIES 

"" .pldcd by / date: ~~ ~ ... Ur/.tt 
to the cllcot (date/initials): ()J( I~~ C... ! !H:. I QL •• Clicot'1 signature upon receipt: 

• • • -;,1,,, ( .-
~ • • o«UCt rllo •pproprute CSR of .aay di.crepuclu immodu upoo ~iP' 

plouo nwn tbli Jaformatloa _, "1UID vu laulmHJc to Ibo ¥fJioptulo aR (102) '61-IJ-'6 . : 

;ion 2.0 (11/11/94) 
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kheed An~lytical Services 
pie R8f.. ing Checklist 

l 

>OLER CONDfflON UPON RECEIPT 

mperaturo of cooler upon receipt: q~c 
1perature of temp. blank upon receipt: 

Yea 

tody seall intact Y. 
iiJI of custody present y_ 
o lee (or equiv.) preacnt/frozen 
I ,urvoy completed X 

MPLE CONDrrJON UPON RECEIPT 

Yee 

bottlea labeled )( 
1plea intact )( 
,per container uacd for aa.mplo typo 'X 
1plc volume sufficient for analysis )( 

,per pres. indicated on tho COC )( 
IA's contain headspace x 
samples bl-phuic (if ao, indicate sample ID'S): 

SCELLANEOUS ITEMS 
.. 

Yea 
1ples with 1hort holding Umes 

1ples to subcontract 

,omONAL COMMENTS/DISCREPANCIES 

-rd.S ~oo I 
__ ... 

,.., ~ ,<,,, • .,,..,.1 ~-1- ~ .. I /,-, M 

~ ,. 
nplded by / date: ~~ , _. u ,ca - , 
t to tho clleat (datelinitiall): cK VJAll!)C° t:,/ ~/ ~.h 
,c: • • oocuct dao •pprcpruto CSR of uy di1JC~/u UJU'IJ~r,,Jy apoa J-1p1 

• ploaM l'Ol'NW tbl, mfonmtloa '4d mom VIA faulmilla to tbo ,ppn,prlalo aR (l(l2) '61-1146 

·sion 2.0 (11/11/94) 

Page of 

r 
... _ 

/1-y µ . 
l'--6 h -r..,·.J l- & v-7'(.. 

, 

No • Commmll/Di.lcrepenclea 

y t
1
L I """t Wt>l~ 

No • Com..m.am/Dllcrepancla 

, 
5 .fJ " .- I /f~<1 •~< : ,8c; Dv( :: L v/..,($ i0,._ I 

No • Commc:nll/Di.lcrepancies 
')( 

',X 

c,,. roe_ ~ V1,/._,/i 'f .cJ , /,.:- ·.{ ,,.,,1-t, J.,.,~ -be..-µ__ fur voA-~ ' 
v• 

• • Clieat' • signature upon receipt: 

r-
rf') 
{'(") 

':::J-
~ 
~ 

\J 



kheed Analytical Services 
pie Re< ing Checklist 

.t Name: i) ll-....-<.) '...,, ~ Job N L7Jo~ C ID 
--.,-

>OLER CONDmON UPON RECElPT 

mperature of cooler upon receipt: !D"C Vl-Ph'h-111-v 
11perature of temp. blank upon receipt: r 

Yea No • Commmt1lDi9crcpe.ncic:a 

ltody aeal. lntact Y.. 
un of custody present y 
1e Ice (or oqulv,) preacnt/frozen V 1re- ,.,,.,f- t,rore.... 
I 1urvey completed X 

MPLE CONDITION UPON RECEIPT 

Yea No • Commaita/Diacrcpe.nclea 

bottlea labeled )( 
~plea Intact )( 
,per container used for 11aJDple typo )( 
1ple volume sufficient for analysis V 
,per pres. indicated on the COC \( 
IA'• contain hcadspacc ,..J\ ... 
11aJDplea bl-phasic (if 10, indicate 11aJDple ID'S): ,-./\A-

SCELLANBOUS ITEMS 

Yea No • Commaita/Diacrcpa.ncic:a 
1plea with abort holding Umea "--
1plea to subcontract )< 

1DmONAL COMMENTS/DISCREPANCIES 

. 
nplded by / date: --~~ l.. · ~,Ye_ , 
t to the client (date/initiala): di(. vl16t:-- t:i/Jt!./Q..t •• Client'• signature upon rccc:ipt: 

.: • • ooauct r6o •ppropriato CSR '1f uy di.:rcpaoc/u immo4uitoJ/ upoa ~ipl 

• plcuo l'Ol'low rbl• Js,/orm.,r/oa ADd ,r;ton, vu hc.tmiJJc to tbo appioptu.ta CSR (lfl2j ¼l-8146 

·sion 2.0 (11/11/94) 

Page of 
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.ockneea Ana1yuca1 Services 
ample Rec ~ng Checklist 

0 . 
- - . -

I 

OOLER CONDmON UPON RECEIPT 

emperaturo of cooler upon roc:clpt: 
mperature of temp. blank upon receipt: 

11tody le&lt Intact 

wn of custody prcaent 
ue ice (or equiv.) prcaeat/froua 
d ,urvey completed 

WPLE CONDrrJON UPON RECEIPT 

bottlca labeled 
111plC1 Intact 

:>per container uaod for aample type 
nple volume sufficient for analysis 

>per pres. Indicated on the COC 
)A's contain hcadspacc 

, aamplea bl-phasic (if 10, indicate sample ID'S): 

ISCELLANEOUS ITEMS 

oplca with short holding times 

nplea to subcontract 

>DITION AL COMMENTS/DlSCREP ANCIES 

/\/l 
mpldod by / date: /H.YL ,::;vo 

I l. '(_ 

Yee 

y 
Y. 

X 

Yee 

X 
x 
)< 
l( 

)c 

Yea 

l,r I ,e--u I 

1t to the client (date/initials): r'r Yn~C /;. I Ult?~ . . '..Jo -,. . 
-.: • • o«Ud r6o •ppropruu: CSR of UJ' ditJCn:,-aciu UJU1Jodutol}' toCCipl 

....... . 

• plouc tnlow fb/1 hlfonurJoa aD4 relanl vu r.c.JmiJ/c to Ibo appiopruta CSR (!rJ2) '61-11.U 

rsion 2.0 (11/11/94) 

l,3'/09 

n,4) hl)~ f--1,..,v ~~ 
I 

No • Commmta/Dilcrepenclca 

,x . 
11<. ..,. ,,, f- rr.:>t.-

No • Commmta/Dilcrepuu:lce 

.v Lt 
vu-

No • ColllJllalta/Dilcrepanciea 

" 'K 

•• Cllmt'11ignature upon receipt: 

Page of 
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l'VRI IWUt.a ~I 1&.U, 1.1.....ul U'l::-'I Yl\,Q~ 

lfflple Recr - ~ng Checklist 

.. -· - - . . . 
OLER CONDmON UPON RECEIPT 

apcsraturo of cooler upon rec:olpt: 3 -c_ 
.porature of tomp, blank upon receipt: 

Yea 

tocly aeala Intact ~ 
in of custody pracnt )( 

, lee (or oquiv.) prClalt/frozea . .,, 
1urvey completed 'X 

I.IPLB CONDfflON UPON RECEIPT 

Yea 

MJCtlea labeled ~, 

plea latact )( 
,er contalaor Ulod for NJDplo typo K 
plo volumo auffic:lmt for analysil \c 
?Cl' pros. indlcatcd on tho COC 'y 
A.'1 contain headspace 

umplea bl-phuic (if 10, Indicate IAIDplo ID'S): 

ICBLLANBOUS ITEMS 
Yoa 

ploa with lhort holding tlmoa 

plea to subcontract 

DfflONAL COMMENTS/DISCREPANCIES 

--
q,lded by ' date: ~Az!u (r Z,S; t.l 
t to tbo c:lkml (dato/1nitial1): ~ 1M A(-:,- e,/ ~ J cy, 
.: • • «ldM:l 1111, a,,p,vfldala CfR of ay ii.c,;,,_Ju UIJIJU4JAw/ r,poa ,_f,t . 
,,__,..,.. ibJi 111/onutloo Mid ldDl'II via laubrullo to·~ CfR (7D'2j ~l-1146 

sfon 2.0 (11/11/94) . 

. . -

No • Com.mmll/D1.1crepanclca 

No • Co~ 

J-/U-
rJllJ-

No • Commmtl/Dilcrepucloa 

X 
'y 
' 

•• Cllcat'1 aigoaturo upon receipt: 

,., 

·: .. ·· 

rage 01 

.__ . 

. 

I..__ 
C"") 
10 
::,-
-b 

~ 
\j 



A3-62 _ 

B4-61-

B8-Dl ~ 

C2-64 -

C6-56 _ 

C6-58 . -

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Dames & Moore* Sacramento, CA 

L7305-7 
L7305-70 
L7305-115 
L7305-115 
L7305-115 
L7305-134 
L7305-153 
L7305-153 
L7305-153 
L7305-153 

L7305-63 
L7305-101 
L7305-131 
L7305-131 
L7305-131 
L7305-150 

L7305-42 
L7305-94 
L7305-127 
L7305-127 
L7305-127 
L7305-146 
L7305-165 
L7305-165 
L7305-165 
L7305-165 

L7305-13 
L7305-74 
L7305-103 
L7305-117 
L7305-117 
L7305-117 
L7305-136 
L7305-155 
L7305-155 
L7305-155 
L7305-155 

L7305-l 
L7305-66 
L7305-113 
L7305-113 
L7305-113 
L7305-132 
L7305-151 
L7305-151 
L7305-151 
L7305-151 

L73,{)5-4 
L7305-68 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 

8260 V0LATIL€S-. 
.. 8270 SIM 

6010 ICP METALS· 
6010 ICP TRACE -
7470 MERCURY -

. 353. 2 NITRATE -
160. 1 TDS -
310.1 ALKALINITY· 
325. 2 CHLORIDE _ 
375.4 SULFATE _ 

. 8260 VOLATILES -
-8270 SIM -

. 6010 ICP METALS .... 
6010 ICP TRACE .. 

"7 4 70 MERCURY -
353.2 NITRATE, 

. 8260 VOLATILES -
- 8270 SIM -
. 6010 ICP METALS · 

6010 ICP TRACE -
-7470 MERCURY -
.353.2 NITRATE -
. 160 .1 TDS -
. 310 .1 ALKALINITY 
. 325. 2 CHLORIDE . 
· 375. 4 SULFATE . 

-8260 VOLATILES, 
..-- 8270 SIM -
. 8270 SEMI-VOLATii 
.. 6010 ICP METALS ·· 
·6010 ICP TRACE -
-7470 MERCURY -
. 353.2 NITRATE .... 
-160. 1 TDS -
310.1 ALKALINITY 

-325.2 CHLORIDE -
375.4 SULFATE -

. 8260 VOLATILES
. 8270 SIM -
·· 6010 ICP METALS · 

6010 ICP TRACE, 
7470 MERCURY -
353. 2 NITRATE -
160.1 TDS -
310 .1 ALKALINITY 
325.2 CHLORIDE· 
375.4 SULFATE -

8260 VOLATILES -
· 8270 SIM --



C6-R04 · -

C6-R36 --

C6-R37" 

C7-54 .·"" 

D6-R34 ,,_ 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Dames & Moore* Sacramento, CA 

L7305-114 
L7305-114 
L7305-114 
L7305-133 
L7305-152 
L7305-152 
L7305-152 
L7305-152 

L7305-31 
L7305-86 
L7305-107 
L7305-123 
L7305-123 
L7305-123 
L7305-142 
L7305-161 
L7305-161 
L7305-161 
L7305-161 . 

L7305-36 
L7305-90 
L7305-125 
L7305-125 
L7305-125 
L7305-144 
L7305-163 
L7305-163 
L7305-163 
L7305-163 

L7305-10 
L7305-72 
L7305-116 
L7305-116 
L7305-116 
L7305-135 
L7305-154 
L7305-154 
L7305-154 
L7305-154 

L7305-16 
L7305-76 
L7305-104 
L7305-118 
L7305-118 
L7305-118 
L7305-137 
L7305-156 
L7305-156 
L7305-156 
L7305-156 

L7305-39 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 

6010 ICP METALS, 
6010 ICP TRACE' 
7470 MERCURY-

-353. 2 NITRATE -
160.1 TOS -
310.1 ALKALINITY 
325. 2 CHLORIDE -
375.4 SULFATE -

- 8260 VOLATILES .., 
8270 SIM -

- 8270 SEMI-VOLATIL 
-6010 ICP METALS -
6010 ICP TRACE -

· 7470 MERCURY , 
353. 2 NITRATE -

.160. 1 TOS -

.310.1 ALKALINITY 
325. 2 CHLORIDE -

. 375. 4 S~LFATE -
8260 VOLATILES .. 

. 8270 SIM ' 

.6010 ICP METALS' 

. 6010 ICP TRACE ' 
- 7470 MERCURY -
, 353. 2 NITRATE -
.160.1 TDS -
310.1 ALKALINITY 
.325.2 CHLORIDE -
375.4 SULFATE -

- 8260 VOLATILES' 
-8270 SIM 

. 6010 ICP METALS · 
6010 ICP TRACE ... 
7470 MERCURY -

- 353. 2 NITRATE .... 
-160.1 TDS -
310 .1 ALKALINITY 

· 325. 2 CHLORIDE -
· 375.4 SULFATE -
. 8260 VOLATILES -
. 8270 SIM -
-8270 SEMI-VOLATI 
6010 ICP METALS 
6010 ICP TRACE -
7470 MERCURY_ 

_ 353. 2 NITRATE ~ 
160. 1 TOS -
310.1 ALKALINITY 
325. 2 CHLORIDE -
375. 4 SULFATE . 

,8260 VOLATILES-



D7-15. -

D7-33 _ 

D7-34 ---· 

D7-51 -
;' 

Lockheed Analytical laboratory 
SAMPLE SUMMARY REPORT (su02} 

Dames & Moore* Sacramento, CA 

l7305-92 
L7305-110 
l7305-126 
l7305-126 
L7305-126 
L7305-145 
L7305-164 
L7305-164 
L7305-164 
L7305-164 

L7305-51 
L7305-98 
L7305-129 
L7305-129 
L7305-129 
L7305-148 
L7305-167 
L7305-167 
L7305-167 
L7305-167 

L7305-28 
L7305-84 
L7305-122 
L7305-122 
L7305-122 
L7305-141 
L7305-160 
L7305-160 
L7305-160 
L7305-160 

L7305-48 
L7305-96 
L7305-lll 
L7305-128 
L7305-128 
L7305-128 
L7305-147 
L7305-166 
L7305-166 
L7305-166 
L7305-166 

L7305-25 
L7305-82 
L7305-121 
L7305-12I 
L7305-12I 
L7305-I40 
L7305-159 
L7305-159 
L7305-159 
L7305-159 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

- 8270 SIM -
· 8270 SEMI-VOLATI L 
-6010 ICP METALS -
-6010 ICP TRACE -
· 7470 MERCURY -
353. 2 NITRATE · 
· 160 .1 TDS -
310.1 ALKALINITY . 

. 325. 2 CHLORIDE . 
. 375. 4 SULFATE . 

8260 VOLATILES -
~ 8270 SIM -

6010 ICP METALS . 
6010 ICP TRACE ... 

-7470 MERCURY -
. 353. 2 NITRATE ... 
. 160. 1 TDS -
.310.1 ALKALINITY 
325.2 CHLORIDE · 

,375.4 SULFATE • 

· 8260 VOLATILES -
. 8270 SIM -
_ 6010 ICP METALS ... 
. 6010 ICP TRACE -
, 7470 MERCURY -
- 353. 2 NITRATE · 
. 160. 1 TDS -

310.1 ALKALINITY
. 325. 2 CHLORIDE -
, 375. 4 SULFATE -

- 8260 VOLATILES -
. 8270 SIM -
8270 SEMI-VOLATIL 
·6010 ICP METALS -
-6010 ICP TRACE , 
,7470 MERCURY -
·353. 2 NITRATE --
160. l TDS -
310.1 ALKALINITY 
. 3 25. 2 CHLORIDE 
.375. 4 SULFATE -

__ 8260 VOLATILES • 
- 8270 SIM -
. 6010 ICP METALS -
6010 ICP TRACE -

,, 7470 MERCURY -
. 353.2 NITRATE -
. 160 .1 TDS , 
310.1 ALKALINITY 
325. 2 CHLORIDE -

.375.4 SULFATE ~ 

. r-"' - ......, 



08-48·-

D8-5o,.,.-

I3-67 .. _ 

MS/MSO -

REPORT TYPE -

TBS-001 ,. 

TBS-002 · 

TBS-003 , .., 

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Dames & Moore* Sacramento, CA 

L7305-22 
L7305-80 
L7305-106 
L7305-120 
L7305-120 
L7305-120 
L7305-139 
L7305-158 
L7305-158 
L7305-158 
L7305-158 

L7305-19 
L7305-78 
L7305-105 
L7305-119 
L7305-119 
L7305-119 
L7305-138 
L7305-157 
L7305-157 
L7305-157 
L7305-157 

L7305-54 
L7305-99 
L7305-112 
L7305-130 
L7305-130 
L7305-130 
L7305-149 
L7305-168 
L7305-168 
L7305-168 
L7305-168 

L7305-34 
L7305-35 
L7305-88 
L7305-89 
L7305-108 
L7305-109 
L7305-124 
L7305-143 
L7305-162 

L7305-169 
L7305-169 
L7305-169 

L7305-60 

L7305-45 

L7305-57 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 

Water 

Water 

Water 

. 8260 VOLATILES ' 
. 8270 SIM -
8270 SEMI-VOLATIL 

.: 6010 ICP METALS , 
6010 ICP TRACE ' 

-7470 MERCURY -
. 353.2 NITRATE · 
,.160 .1 TDS -
310 .1 ALKALINITY 

. 325. 2 CHLORIDE -
375.4 SULFATE -

I 

. 8260 VOLATILES .. 
·8270 SIM , 
·8270 SEMI-VOLATil 
· 6010 ICP METALS . 
-6010 ICP TRACE , 
·7470 MERCURY -

· 353. 2 NITRATE -
-160.1 TDS -
310.1 ALKALINITY 
·325.2 CHLORIDE -
375.4 SULFATE 

8260 VOLATILES, 
8270 SIM -

_ 8270 SEMI-VOLATil 
. 6010 ICP METALS , 

6010 ICP TRACE_ 
- 7470 MERCURY -
_ 353. 2 NITRATE -

160 .1 TDS -
-310.1 ALKALINITY 
. 325. 2 CHLORIDE . 

:375.4 SULFATE • 

NONE -
NONE -
NONE -
NONE · 
NONE -
NONE -
NONE_ 
NONE. 
NONE. 

EDD - DISK DEL:-
GCMS2 -
INORG TYPE 2 RPT 

8260 VOLATILES ... 

. 8260 VOLATILES -

8260 VOLATILES 



LOCICIIEEO •Aar11:,:$: 

NON-METALS 

WATER 



!Client Sample ID: I3-67 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

••... ProJ~t••• <i ... Data•• .• 

littrhl{~ Qualjfier(s) 

mg/L 160.1 2100 20. 26-JUN-96 38440 

mg/L 310.1 360 10. 28-JUN-96 38432 

mg/L 325.2 870 100 0(1:100) 01-JUL-96 38433 

mg/L 353.2 0.65 0.050 26·JUN·96 38434 

mg/L 375.4 100 25. 0(1:5) 03·JUL·96 38436 

LAS 
SamplejID 

L7305·168 

L7305·168 

L7305·168 

L7305·149 

L7305-168 



!Client Sample ID: B4-61 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 3100 20. 28-JUN·96 38507 

mg/L 310.1 1100 10. 02-JUL-96 38506 

mg/L 325.2 1300 100 0(1:100) 01-JUL·96 38504 

mg/L 353.2 0.020 0.050 B 26-JUN-96 38434 

mg/L 375.4 180 so. 0(1:10) 03-JUL·96 38505 

L7305-102 

L7305-102 

L7305-102 

L7305-150 

L7305-102 



!Client Sample ID: C6-56 

!Matrix: water 

!Percent Solids: N/A 

•consti}iJerit.·.········•·> 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

Project < Data . 
Repcir;Jng Qualifierfsj 

t.:Jinlf .. <· ... ·.> · .. :·· .. ··.·· ... ,; 

mg/L 160.1 11000 20. 26-JUN-96 38440 

mg/L 310.1 460 10. 28-JUN-96 38432 

mg/L 325.2 6700 100 0(1 :100) 02-JUL-96 38433 

mg/L 353.2 0.21 0.050 26-JUN-96 38434 

mg/L 375.4 810 250 0(1:50) 03-JUL-96 38436 

L7305-151 

L7305-151 

L7305-151 

L7305-132 

L7305-151 



!Client Sample ID: C6-58 

!Matrix: Water 

!Percent Solids: N/A 

constituent, · · 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

!Date Received: 24-JUN-96 

. Result Pr~J¢Bt< \ oata .... 
...•. ReporJing Qualifier(sJ 

tfmft> ·•····· ···· ·· · · · 

160.1 9000 20. 26-JUN-96 

310.1 400 10. 28-JUN-96 

325.2 5700 100 0(1:100) 02-JUL-96 

353.2 < 0.020 0.050 U 26-JUN-96 

375.4 470 100 0(1:20) 03-JUL-96 

38440 

38432 

38433 

38434 

38436 

L7305-152 

L7305-152 

L7305-152 

L7305-133 

L7305-152 



!Client Sample ID: A3-62 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 8900 20. 26-JUN-96 38440 

mg/L 310.1 460 10. 28-JUN-96 38432 

mg/L 325.2 5000 100 0(1:100) 02-JUL-96 38433 

mg/L 353.2 0.21 0.050 26-JUN-96 38434 

mg/L 375.4 730 100 0(1:20) 03-JUL-96 38436 

L7305-153 

L7305-153 

L7305-153 

L7305-134 

L7305-153 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: C6-R37 !Date Collected: 20-JUN-96 

!Matrix: Water !Date Received: 24-JUN-96 

!Percent Solids: N/A 

. . ...... . 

Constit1:Jent ) > · · i ••.•• Pr:-o J¢ct:> .. D t ........ Date .::. a a.<>····· LAS 
••· Repo~tirig Qua lif 1 er-<sf •• Analyzed . / B~tc:h{ID 
· ·· Limit< 

Total Dissolved Solids mg/L 160.1 6900 20. 26-JUN-96 38440 

Alkalinity, total (as CaC03) mg/L 310.1 560 10. 28-JUN-96 38432 

Chloride mg/L 325.2 4600 100 0(1:100) 02-JUL-96 38433 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.070 0.050 26-JUN-96 38434 

SULFATE mg/L 375.4 270 100 0(1 :20) 03-JUL-96 38436 

LAS 
Sample[ID 

L7305-154 

L7305-154 

L7305-154 

L7305-135 

L7305-154 



jclient Sample ID: C2-64 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Ch Lori de 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

jDate Collected: 20-JUN-96 

jDate Received: 24-JUN-96 

•. •~<.Pe·.···po~chr·. •,ect······1·.•.~.··.) .. •.• Q•.·••ua•. <l.D1·.•.af•·.t1· ae··· •r• •. ••.c·•••s•·.•••.,••••. \ o8te • > LAS ·.·. . •· ? t.As < . ••· ''" ~r;ialyzed , )B~tchjlD < Saff1)1e1Io L.inif((? ··.·.··. · .. ·.· .. ·.·.·· 

mg/L 160.1 11000 20. 26-JUN-96 38440 L7305-155 

mg/L 310.1 1000 10. 28-JUN-96 38432 L7305-155 

mg/L 325.2 6300 100 DC1:100) 02-JUL-96 38433 L7305·155 

mg/L 353.2 0.030 0.050 B 26-JUN-96 38434 L7305-136 

mg/L 375.4 990 250 D(1:50) 03-JUL-96 38436 L7305-155 



!Client Sample ID: C7-54 

!Matrix: Water 

!Percent Solids: N/A 

Constituent\ •• • 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 15000 20. 26-JUN-96 38440 

mg/L 310.1 320 10. 28-JUN-96 38432 

mg/L 325.2 9800 100 DC1:100) 02-JUL-96 38433 

mg/L 353.2 0.075 0.050 26-JUN-96 38434 

mg/L 375.4 1400 250 0(1:50) 03-JUL-96 38436 

L7305-156 

L7305-156 

L7305-156 

L7305-137 

L7305-156 



!Client Sample ID: DS-50 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

tAS 
\Batch I ID•·• 

mg/L 160.1 86DD 20. 26-JUN-96 38440 

mg/L 310.1 860 10. 28-JUN-96 38432 

mg/L 325.2 4300 100 DC1:100) 02-JUL-96 38433 

mg/L 353.2 < 0.020 0.050 u 26-JUN-96 38434 

mg/L 375.4 1500 250 DC1:50) 03-JUL-96 38436 

L7305-157 

L7305-157 

L7305-157 

L7305-138 

L7305-157 



!Client Sample ID: DS-48 

!Matrix: Water 

!Percent Solids: N/A 

Consti tuerj( · 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

Pr:~J~t . > Data ) / < Oat~ • • •·•·• LAS • LAS 
)\\\t•• > << <>, ..................... Repor.:t:ihg Otial ifier'(sl }Analyi~d < BatchjID • Samptej ID • tiinlt<····. . · .. ···.· .. 

mg/L 160.1 10000 20. 26-JUN-96 38440 L7305-158 

mg/L 310.1 430 10. 28-JUN-96 38432 L7305-158 

mg/L 325.2 5100 100 0(1:100) 02-JUL-96 38433 L7305-158 

mg/L 353.2 7.2 0.050 26-JUN-96 38434 L7305-139 

mg/L 375.4 2200 500 0(1:100) 03-JUL-96 38436 L7305-158 



!Client Sample ID: D7-51 

!Matrix: Water 

!Percent Solids: N/A 

Constituel'\t · 

Total Dissolved Solids 

Alkalinity, total. (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 11000 20. 26-JUN-96 38440 

mg/L 310.1 1000 10. 28-JUN-96 38432 

mg/L 325.2 6200 100 0(1:100) 02-JUL-96 38433 

mg/L 353.2 < 0.020 0.050 u 26-JUN-96 38434 

mg/L 375.4 1300 250 0(1:50) 03-JUL-96 38436 

::LAs 
~allll?lejID· 

L7305-159 

L7305-159 

L7305-159 

L7305-140 

L7305-159 



!Client Sample ID: D7-33 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 7000 20. 26·JUN·96 38440 

mg/L 310.1 600 10. 28·JUN·96 38432 

mg/L 325.2 2900 100 0(1:100) 02·JUL·96 38433 

mg/L 353.2 < 0.020 0.050 U 26-JUN-96 38434 

mg/L 375.4 1300 250 0(1:50) 03-JUL-96 38436 

L7305·160 

L7305·160 

L7305· 160 

L7305·141 

L7305·160 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: C6-R04 !Date Collected: 21-JUN-96 

!Matrix: Water !Date Received: 24-JUN-96 

!Percent Solids: N/A 

Constituent<< ••\·.· · Result Pro}ect Data ... •· •• Date. LAS 
. . .. . •·. Reporfing Qual.ifier:<~l ·• Anal.yzecl .. .•satctil ID 

···•.Lfmif·· ... 

Total Dissolved Sol ids mg/L 160.1 5600 20. 26-JUN-96 38440 

Alkalinity, total (as CaC03) mg/L 310.1 520 10. 28-JUN-96 38432 

Chloride mg/L 325.2 3400 100 0(1 :100) 02-JUL-96 38433 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.14 0.050 26-JUN-96 38434 

SULFATE mg/L 375.4 220 so. D(1:10) 03-JUL-96 38436 

LAS 
Samp1eJID 

L7305-161 

L7305-161 

L7305-161 

L7305-142 

L7305-161 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: C6-R36 !Date Collected: 21-JUN-96 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids mg/L 160.1 5800 

Alkalinity, total (as CaC03) mg/L 310.1 570 

Chloride mg/L 325.2 3700 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.042 

SULFATE mg/L 375.4 200 

!Date Received: 24-JUN-96 

pr,c,J~t \· ... Data\ •. ·••oate> 
~epcirfing Qllalilier:(sl Analyiecf·. 
· · >tlrnif . > ·•. ·· · ·· · · ·· 

20. 26-JUN-96 

10. 28-JUN-96 

100 0(1:100) 01-JUL-96 

0.050 B 26-JUN-96 

50. 0(1:10) 03-JUL-96 

38440 

38432 

38433 

38434 

38436 

L7305-163 

L7305-163 

L7305-163 

L7305-144 

L7305-163 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: D6-R34 !Date Collected: 21-JUN-96 

!Matrix: Water !Date Received: 24-JUN-96 

!Percent Solids: N/A 

Consti'ttient••••••··•••·· ~r'of~t( )Data \. > Date · · . < LAS . LAS• 
Repotting Quatifier.(s) Analyzed .•.• ~atchJW ••.. Sampl~}ID 

.Limit/>··•··· · 

Total Dissolved Solids mg/L 160. 1 3200 20. 26-JUN-96 38440 L7305-164 

Alkalinity, total (as CaC03) mg/L 310.1 no 10. 28-JUN-96 38432 L7305-164 

Chloride mg/L 325.2 1600 100 0(1:100) 01-JUL-96 38433 L7305-164 

Nitrate-Nitrite-Nitrogen mg/L 353.2 0.030 0.050 B 26-JUN-96 38434 L7305-145 

SULFATE mg/L 375.4 11. 5.0 03-JUL-96 38436 L7305-164 



!Client Sample ID: B8-D1 

!Matrix: Water 

!Percent Solids: N/A 

Constituent < ·. 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

mg/L 160.1 6000 

mg/L 310.1 610 

mg/L 325.2 3700 

mg/L 353.2 0.040 

mg/L 375.4 220 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

/Pl'qied: > < > Data / f Date < ) LAS/ .• LAS 
R.e¢ttins Clualifi.er<.s> ~rialyzec( r~atch!ID samplejID t;infft / .· ..... · .. ·. · .. ·.·· 

20. 26-JUN-96 38440 L7305-165 

10. 28-JUN-96 38432 L7305-165 

100 0(1:100) 01-JUL-96 38433 L7305-165 

0.050 B 26-JUN-96 38434 L7305-146 

50. 0(1:10) 03-JUL-96 38436 L7305-165 



!Client Sample ID: D7-34 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

un,t:tS':':<J:.:::MEitncxt :f Rl$li1,t lflfo~j~f> )Oat~ < , ·•· •• < Date 
R~pc>rtjng Clua l i f j er(s) •• AllillYZe<t 

::::.;::,,:;.,:;,:· 
1 

tlmit < > >·,.· ···· ···· · ·· · · 

mg/L 160. 1 8200 20. 26-JUN-96 38440 

mg/L 310.1 8700 250 D(1:25) 01-JUL-96 38432 

mg/L 325.2 4000 100 DC1:100) 01-JUL-96 38433 

mg/L 353.2 0.11 0.050 26-JUN-96 38434 

mg/L 375.4 1600 500 D(1:100) 03-JUL-96 38436 

<tAS 
Saniplej ID 

L7305-166 

L7305-166 

L7305-166 

L7305-147 

L7305-166 



!Client Sample ID: D7-i5 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total. (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 2i-JUN-96 

!Date Received: 24-JUN-96 

mg/L 160.1 6700 20. 26-JUN-96 38440 

mg/L 310.1 820 10. 28-JUN-96 38432 

mg/L 325.2 3200 100 0(1:100) 01-JUL-96 38433 

mg/L 353.2 < 0.020 0.050 U 26-JUN-96 38434 

mg/L 375.4 1300 500 0(1:100) 03-JUL-96 38436 

L7305-167 

L7305-167 

L7305-167 

L7305-148 

L7305-167 



!Client Sample ID: I3-67 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

R:~~#~ -i.' : _:Data:>:-:: 
Qualifier{s) 

))LJnift···-

mg/L 160.1 2100 20. 26-JUN-96 38440 

mg/L 310.1 360 10. 28-JUN-96 38432 

mg/L 325.2 870 100 0(1:100) 01-JUL-96 38433 

mg/L 353.2 0.65 0.050 26-JUN-96 38434 

mg/L 375.4 100 25. 0(1:5) 03-JUL-96 38436 

LAS 
SamplejID 

L7305-168 

L7305-168 

L7305-168 

L7305-149 

L7305-168 



&OCICIIEEO •A•r1,:,,f 

CALIBRATION AND QC SUMMARY SHEETS 

,. 
I 



LOCKHEED ANALYTICAL LAIORATOREI 
. 

WATER QUALITY PARAMETERS 

CALIBRATON SUMMARY 

IDG: NIA UNITI:"""-

LALIATCH: ~ 1.~- o~ D1t1'"'9hllcaAratec 
2/09III 

METHOO: 110.1 

ANALYTE: Total OIMolved loldl l.alancel): 23541 

Manufacturer: Troemner loc I: 2112 

ANALYTICAL BALANa DATA 

WEGHT IALANCI IALANCI IAUHCI DAll lOQ 
TYPI CRITUUA CRITERIA REUCIHSI IAWCI 1001( 

(Ctamel (Uppe, Umltl (Lower Umld IGrame) CALIIMTION NUMIBI 

50.0t 60.0060 49.9960 ~ q , '!'I 1,1 wi~/r;1, 0241 

1.0 t 1.0010 4.9900 q,1'f'IJ ' 
.. 

02 ... 

o,'1'119 --· 0.1 t 0.5010 0.4990 0241 

I 

'· 

a (J 



SD01 I/A MALYTII Total Dlteohecl Solid• . 
W.. IATCH1 ' Z-'f- t),v. 

. 
UIUTS1 eta/L 

. 
·-

LA.BORA'tOJlY CONTROL IAMPLBI 

-- ACCIPTANCI TRUI F0UIID 
LCS ID LIMITS ('It) YALU& VALUI. \ JllCOVEJtY 

TDS LCS 100(+/-)15 1000 Joi, I{ lo·,. 1.1 % 
tDS LCSD 100(+/-)15 1000 ·- -

., 
LABORATORY DVPLICATB SAMPLBI . . 

ACCEPTAHCI SAMPLI DOP?JJIUIII RPO 
CLIENT SAMPLI ID LIMITS YALU& 

TDS LCS/TDS LCSD 10 - - -- . 
10 

~ s,10 _%Jo { ,0'1 

MAnn 8LAM1t SAHPLBS 

I LAL SAMPLI ID AHM,YSII RESULTS 

iou. I 
a 

0 

'· 

0 



LOCKHEED ANALYTICAL LAIORA TOREI 
-

WATER QUALITY PARAMETERS 

CALIBRATON SUMMARY 

500: NIA UNrTI: ffitA. 

LAL BATCH: ,z.'l·Oft'\x D111 '"'9'118 ~11e« 
I -
V7 7 ~ ~' .l/. ~-. ,,,, 2/09l9I 

METHOD: 1 IO. 1 

ANAL YTt: Total Dluolv.d lollda ~l>:23548 

Manufacturer: Troemn.r lot I: 2512 

ANALYTICAL BALANa DATA 

WElGHT BALAHCI IALANCI BAlAHCI DATI LOO 
TYPf CRIT£JUA CRITERIA RESPONSI IAUHCI 10()1( 

(Gramel (Upp•r Urnlt) (lower Urnlt) tG,11n1I CALIIRA TION NUMBER 
-

60.0t 60.0060 49.9950 :.,er," tt ra- 7-Z--t:th 0241 

1.0 t 5.0010 4.9900 "'· 9991 ' 0241 -0.5 t 0.6010 0.4990 0,,)00(> 0241 

. 0 

0 

Q 

'· 



0 

I 

SOO: I/A 

LAL BATCHz 

LCS ID 

TDS LCS 

TDS LCSD 

•, 

~ AIIAl.fflCAL LAIOIATO&t 
WUUQUU.lffPllAMft'SU 

QCJAl,lff COlrROL DAD IUMNAl1' 

AICALYTlz Total D11101Yed Solidi 
. . 

0 ?){- fJrh x UMITSt eg/L 

LABORATORY CONTROL SAMPL!I 

ACC!PTANCS TRUS FOUND 
LIMITS ('Rt VALU& VALUI \ RECOVERY 

100(+/-}15 1000 (OC 3' / C O . 8' o.-/n 

100(+/-)lS 1000 - -
.LABORATORY DUPLICATB SAMPLBI · 

. 
ACCEPT AN Cl S.AMPLI OUP?JMAJ!I RPO 

CLIENT SAMPLE ID LIMITS VALUE 

TDS LCS/TDS LCSD 10 - -
r!:i'1- {,/ 10 3 I ).o ;;2. l?' O' 7,/:,S" 

MATRII !LAHX SAMPLES 

LAL SAMPLB ID ANALYSIS RESULTS 

PB I ol{ 
R 

. 

I 



SDG: NA 
LAL BATCH#: 624-DM 

METHOD: 310. 1 
ANAL YTE: CaC:03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 
CALIBRATION DA TE: 6/28/96 

CALIBRATION TIME: NA 

NUMBER OF STANDARDS: 1 

CONSTANT:NA 
LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DATA 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(Ml 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 5001.006 mg/L 4953.655 mg/L 99.05 

INITIAL CALIBRATION VERIFICATION DA TA 

~-SA_M_1:_BL_E_ID-----+-----::_u_E_v_A_L_u_E _____ --+l------1_o_u_F_o_u_N_D _____ I 
CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001 .006 mg/L 5078.596 mg/L 101.55 

~ 

CONTINUING CALIBRATION VERIFICATION DATA 

; SAMPLE ID ----
CCB 

TRUE VALUE FOUND 

NA 10U I 



SDG: NA 

~L BATCH #: 624-DM 

LCS ID 

LCS 

CLIENT SAMPLE ID 

NA 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: CaC03 

UNITS: mg/L 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE VALUE FOUND VALUE 

LIMITS (o/oR) ANALYTE mg/L mg/L 

80-120 TOTAL ALKA. 5001.006 mg/L 4929.785 mg/L 

MATRIX SPIKE SAMPLES 

SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS (o/oR) RESULTS RESULTS ADDED 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO) VALUE VALUE 

C6-R04 20 517.445 mg/L 514.051 mg/L 

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

CLIENT SAMPLE ID ANALYSIS RESULTS 

NA 

EXTRACTION BLANK 
LAL SAMPLE ID ANALYSIS RES UL TS 

NA 

% RECOVERY 

98.58 % 

% RECOVERY 

% RPD 

0.7 

% RPO 

I 



II 

SDG: NA 

LAL BATCH#: 624-DM 

METHOD: 310.1 

ANALYTE: CaC03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 

CALIBRATION DATE: 7 /1 /96 

CALIBRATION TIME: NA 

NUMBER OF STANDARDS: 1 

CONSTANT:NA 

LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DAT A 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(Ml 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

INITIAL CALIBRATION VERIFICATION DAT A 

SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 5001.006 mg/L 4995.373 mg/L 99.89 

INITIAL CALIBRATION VERIFICATION DATA 
SAMPLE ID TRUE VALUE FOUND 

ICB NA 10U 

CONTINUING CALIBRATION VERIFICATION DAT A 
SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001.006 mg/L 5067.003 mg/L 101.32 

~ 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID TRUE VALUE FOUND ----
CCB NA 10U 



LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

SDG: NA ANALYTE: CaC03 

LAL BATCH#: 624-DM UNITS: mg/L 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE VALUE FOUND VALUE 

LCS ID LIMITS (%R) ANALYTE mg/L mg/L 

LCS 80-120 TOTAL ALKA. 5001.006 mg/L 4993.498 mg/L 

MATRIX SPIKE SAMPLES 

SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

CLIENT SAMPLE ID LIMITS (%R) RESULTS RESULTS ADDED 

NA 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO) VALUE VALUE 

D7-34 20 8688.461 mg/L 8616.268 mg/L 

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

CLIENT SAMPLE ID ANALYSIS RESULTS 

NA 

EXTRACTION BLANK 

I LAL SAMPLE ID ANALYSIS RES UL TS 
NA 

% RECOVERY 

99.85 % 

% RECOVERY 

% RPO 

0.8 

% RPO 

I 



SDG: NA 
LAL BATCH#: 624-DMX 

METHOD: 310.1 

ANAL YTE: CaC03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 
CALIBRATION DATE: 7 /2/96 

CALIBRATION TIME: NA 

NUMBER OF STANDARDS: 1 

CONSTANT:NA 

LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DAT A 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(Ml 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

INITIAL CALIBRATION VERIFICATION DATA ESAMPLEIO TRUE VALUE FOUND % RECOVERY 

ICV 5001.006 mg/L 5029.876 mg/L 100.58 

INITIAL CALIBRATION VERIFICATION DATA 
SAMPLE ID TRUE VALUE FOUND 

ICB NA 10U 

CONTINUING CALIBRATION VERIFICATION DAT A 
SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001.006 mg/L 5059.128 mg/L 101.16 

CONTINUING CALIBRATION VERIFICATION DAT A 

;::::~~~_:_:_s=A=~-:-~-E-ID ____ +-____ :_:_u_E_v_A_Lu_E ______ "P-_____ 1o~u~F_o_u_N_D ____ ~I 



SDG: NA 

LAL BATCH#: 624-DMX 

LCS ID 

LCS 

CLIENT SAMPLE ID 

NA 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: CaC03 

UNITS: mg/L 

LABORATORY CONTROL SAMPLES 
ACCEPTANCE TRUE VALUE FOUND VALUE 

LIMITS (o/oR) ANALYTE mg/L mg/L 

80-120 TOTAL ALKA. 5001.006 mg/L 4978.872 mg/L 

MATRIX SPIKE SAMPLES 
SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS (o/oR) RESULTS RESULTS ADDED 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO) VALUE VALUE 

B4-61 20 1082.968 mg/L 1056.341 mg/L 

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

% RECOVERY 

99.56 % 

% RECOVERY 

% RPO 

2.5 

% RPO 

l,,_ ________ c_L_IE_N_T_:-:-M_P_LE_I_D _______ --+ _______ A_N_A_Lv_s_1_s_R_Es_u_L_T_s ______ --ll 

EXTRACTION BLANK 
1i-----------LA_L_s_~_~_P_LE_I_D ________ -t-,--_____ A_N_A_L_Ys_1_s_R_ES_U_L_T_s _______ l 



!LOCKHEED ANALYTICAL SERVICES- FIA Initial Calibration Summary 
. SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-dm CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET If: 9607018 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl If OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT/f TRUE VALUE HEIGHT I 
S1: 0 MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 68SSKDPG 1 34 

S3:2 MALLINCKRODT 6858KOPG 2 58 

S4:5 MALLINCKRODT 6858KDPG 5 178 

S5: 25 MALLINCKRODT 6858KDPG 25 1058 

S6: 50 MALLINCKRODT 6858KDPG 50 1996 1~q& -- M,O.l::l::l~JS!',A99T 6B6Bl@P€ 188 8 - . --

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
ICV 10 40 39.33 98.3% 1,fi1)qv ·-· - -- - -- --·- w· TY ·-

..,. ___ '"' 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
ICB 11 1 u 141 ~11e, -- -,_ ... WW WW,_ ... 



!LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-dm CALIB. DATE: 07--01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET It: 00:00:00 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl It OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
CCV 14 50 48.096 96.2% 

CCV 38 50 47.735 95.5% 

CCV 62 50 47.652 95.3% 

-- :,:g 68 e.eee , .80,b ~1,/q& -- -- rA A r,A A < --· -- -· 
---· - -,v v. - u.- ,.,, 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
CCB 15 1 u 

CCB 39 1 u 

CCB 63 1 u 

l{i\~~ - . --- -v 
- - ·- ---- V --- -

L 



jLOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -18.101n 

LAL BATCH: 624-dm CALIB. DATE: 07-02-1996 LINEAR COEFF 22.8128 

METHOD: 325.2 WORKSHEET#: 960702A QUADRATIC COEFF -3.443512E 

ANALYTE: Cl # OF STANDARDS: 7 CORRELATION COEFF .9998199 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT# TRUE VALUE HEIGHT I 
S1: 0 MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 6858KOPG 1 11 

S3:2 MALLINCKRODT 6858KDPG 2 22 

S4:5 MALLINCKRODT 6858KOPG 5 80 

SS:25 MALLINCKRODT 6858KDPG 25 514 

S6:50 MALLINCKRODT 6858KOPG 50 1052 

S7: 100 MALLINCKRODT 6858KDPG 100 1916 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
ICV 10 40 40.984 102.5% 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
ICB 11 1 u 

. 

L_ 



LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -18.101n 

LAL BATCH: 624-dm CALIB. DATE: 07-02-1996 LINEAR COEFF 22.8126 

METHOD: 325.2 WORKSHEET If: 00:00:00 QUADRATIC COEFF -3.443512E 

ANALYTE: Cl HOF STANDARDS: 7 CORRELATION COEFF .9998199 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
CCV 14 50 46.488 93.0% 

CCV 38 50 46.795 93.6% 

1tr---· V<. vv --· -- ""·- .... 

-- u .JU v.n,,<+ I .u-,u 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
CCB 15 1 u 

CCB 39 1 u 

~~f:dq(,, --- .,., u 

--- ~ 

L 



SDG: 

Batch ID: 

ILCSID 

LCS 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

624-dm 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS(%R) VALUE VALUE RECOVERY 

Cl 80-120 10 10.2 102.0% 

MATRIX BLANK SAMPLES 

I LAL SAMPLE ID ANALYTE RESULT FLAG UNITS 

PB Cl <1 U., mg/L 

960702A 

FLAG UNITS 

mg/L 



SDG: 

Batch ID: 

SAMPLE ID 

L7305-161S 

I SAMPLE ID 

L7305-161D 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

624-dm 

MATRIX SPIKE SAMPLES 

SPIKED 

AGCEPTANCE SAMPLE 

LIMITS(%R) ANALYTE RESULT 

7:; -125 Cl 3420.916 

LABORATORY DUPLICATE SAMPLES 

.6,CCEPTANCE 

LIMITS (%R) ANAL YTE 

85-115 Cl 

SAMPLE 

RESULT 

3391.6 

SAMPLE 

RESULT 

3391.6 

DUPLICATE 

RESULT 

3411.141 

Worksheet: 

SPIKE 

ADDED 

10 

RPO 

0.6% 

960702A 

% 

RECOVERY FLAG UNITS 

a mg/L 

FLAG UNITS 

mg/L 



LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-DMX CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET It: 9607018 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl It OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT/t TRUE VALUE HEIGHT I 
S1:0 MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 6858KDPG 1 34 

S3:2 MALLINCKRODT 6858KDPG 2 58 

S4:5 MALLINCKRODT 6858KDPG 5 178 

S5:25 MALLINCKRODT 6858KDPG 25 1058 

SS:50 MALLINCKRODT 6858KDPG so 1996 

-- -- P,1ALLltl91ER98T 88581EBP8 100 0 - . -- . 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION It TRUE VALUE FOUND % RECOVERY I 
ICV 10 40 39.33 98.3% ~,(, - - "" " .. ,. ~~ -·-· -

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION It FOUND I 
ICB 11 1 u l?J.,~"' - ""r --- " -- -- --·- - 1 l 

. 

L 



!LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-DMX CALIB.DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET#: 00:00:00 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl # OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
CCV 14 50 48.096 96.2% 

CCV 38 50 47.735 95.5% 

CCV 62 50 47.652 95.3% 

-- -- ~- ------ - ·- . 

11..,1..,. '"" '"' .... _ ·- ... -,u 

~ - -I'-''-'• I IU .,., -· 
~\~"O 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
CCB 15 1 u 

CCB 
.x.13 

39 1p5 
1 u (ji- .Jl(>-,;~li ~ eee ~- 1 

Iv 

--- -- 1 

--- '"' ~-- u 

~-1(,~ 

L 



SDG: 

Batch ID: 

ILCS ID 

LCS 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

624-DMX 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS(%R) VALUE Vl',LUE RECOVERY 

Cl 80 -120 10 9.231 92.3% 

MATRIX BLANK SAMPLES 

!LAL SAMPLE ID ANALYTE RESULT FLAG UNITS 

PB Cl I u mg/L 

9607018 

FLAG UNITS 

mg/L 



SOG: 

Batch ID: 

SAMPLE ID 

L7305-102S 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

Worksheet: 

624-DMX 

MATRIX SPIKE SAMPLES 

SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS(%R) ANALYTE RESULT RESULT ADDED 

75 - 125 Cl 1190.028 1325.862 10 

LABORATORY DUPLICATE SAMPLES 

ACCEPTANCE SAMPLE DUPLICATE 

SAMPLE ID LIMITS (%R) ANAL YTE RESULT RESULT RPO 

L7305-1020 o -15 Cl 1325.862 1173.689 12.2% 

9607019 

% 

RECOVERY FLAG UNITS 

a mg/L 

0 

FLAG UNITS 

mg/L 



J LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
3DG: UNITS: mg/L INTERCEPT -1.08341 

LAL BATCH: 624-dm CALIB. DATE: 06-26-1996 LINEAR COEFF 403.0304 

METHOD: 353.2 WORKSHEET It: 960628A QUADRATIC COEFF .7668848 

ANALYTE: N02+N03-N It OF ST AND ARDS: 7 CORRELATION COEFF .9999974 

INSTRUMENT: FIA -- CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT/t TRUE VALUE HEIGHT I 
S1:0 EM SCIENCE 30342105 0 0 

S2: .05 EM SCIENCE 30342105 0.05 17 

S3: .2 EM SCIENCE 30342105 0.2 81 

S4: 1 EM SCIENCE 30342105 1 405 

S5:2 EM SCIENCE 30342105 2 803 

S6:4 EM SCIENCE 30342105 4 1626 

S7: 8.01 EM SCIENCE 30342105 8.01 3276 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION It TRUE VALUE FOUND % RECOVERY I 
ICV 11 3 2.99 99.7% 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION It FOUND I 
ICB 12 0.02 u 



!LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -1.08341 

LAL BATCH: 624-dm CALIB. DATE: 06-26-1996 LINEAR COEFF 403.0304 

METHOD: 353.2 WORKSHEET If: 00:00:00 QUADRATIC COEFF .7668846 

ANALYTE: N02+N03-N If OF STANDARDS: 7 CORRELATION COEFF .9999974 

INSTRUMENT: FIA -- CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
CCV 14 4 3.985 99.6% 

CCV 38 4 3.909 97.7% 

CCV 56 4 3.831 95.8% 

CCV 69 4 3.835 95.9% 

$~~ --
WY.- •v 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
CCB 15 0.02 u 

CCB 39 0.02 u 

CCB 57 0.02 u 

lft,1· CCB 70 0.02 u 

--- g v.vr. u 

-



SDG: 

Batch ID: 

ILCSID 

N03 

LCS 

!LAL SAMPLE ID 

PB 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

624-dm 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS(%R) VALUE VALUE RECOVERY 

N02+N03-N 80-120 4 3.909 97.7% 

N02+N03-N 80-120 5 5.055 101.1% 

MATRIX BLANK SAMPLES 

ANALYTE RESULT FLAG UNITS 

N02+N03-N 0.02 B mg/L 

960626A 

FLAG UNITS 

mg/L 

mg/L 



SDG: 

Batch ID: 

I 
jsAMPLEID 

L7305-142S 

lsAMPLEID 

L7305-142D 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

Worksheet: 

624-dm 

MATRIX SPIKE SAMPLES 

SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS(%R) ANALYTE RESULT RESULT ADDED 

75-125 N02+N03-N 5.111 0.139 5 

LABORATORY DUPLICATE SAMPLES 

ACCEPTANCE SAMPLE DUPLICATE 

LIMITS (%R) ANAL YTE RESULT RESULT RPO 

85 - 115 N02+N03-N 0.139 0.114.),""' 

960626A 

% 

RECOVERY FLAG UNITS 

99.4% mg/L 

FLAG UNITS 

mg/L 



SOG: N/A 

LAL BATCH: 624-dm 

METHOD: 375.4 

ANAL YTE: Sulfate 

INSTRUMENT: HF ORT 1 OOB 

LOCKHEED ANALYTICAL LABORATORY 

WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/l CONSTANT: -1.91775 

CALIBRATION DATE: 7/3/96 LINEAR COEFFICIENT: 3.80345 

CALIBRATION TIME: 4:30 p.m. QUADRATIC COEFFICIENT: NIA 

NUMBER OF STANDARDS: 5 CUBIC COEFFICIENT: N/A 

CALIBRATION TYPE: Unear COEFFICIENT OF DETERMINATION (r2): 0.9990555 

STANDARD DAT A 

INSTRUMENT CALCULATED 
STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(NTU) 

1 Mallinckrodt 8024 KEMC 0.0 0.87 0.73 

2 . . 5.0 15.5 4.58 

3 . . 10.0 34.5 9.57 

4 . . 20.0 73.8 19.9 

5 . . 40.0 151 40.2 

INITIAL CALIBRATION VERIFICATION DAT A 

E SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 20.0 19.17 95.9 

INITIAL CALIBRATION BLANK DAT A 

E SAMPLE ID INJECTION# FOUND 

ICB N/A 1.00 U 

CONTINUING CALIBRATION VERIFICATION OAT A 

SAMPLE ID INJECTION# TRUE VALUE FOUND VALUE % RECOVERY 

CC:V1 N/A 20.0 19.20 96.0 

CC.-V2 N/A 20.0 19.57 97.9 

CC:V3 N/A 20.0 20.28 101.4 

CONTINUING CALIBRATION BLANK OAT A 

SAMPLE ID INJECTION# FOUND 

CCB1 N/A 1.00 U 

CCB2 N/A 1.00 U 

CCB3 N/A 1.16 B 



I 

SDG: N/A 

LAL BATCH: 624-dm 

LCSID 

lcs624dm 

CLIENT SAMPLE ID 

C6-R04 

CLIENT SAMPLE ID 

C6-R04 

CLIENT 
SAMPLE ID 

N/A 

LOCKHEED ANALYTICAL LABO RA TORY 

WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: Turbidimetric Sulfate 

UNITS: mg/L 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND 
LIMITS (%R) VALUE VALUE 

80-120 10.0 9.29 

MATRIX SPIKE SAMPLES 

ACCEPTANCE SPIKED 
LIMITS (%R) SAMPLE SAMPLE 

RESULT RESULT 

75-125 320.56 221.69 

LABORATORY DUPLICATE SAMPLES 

SPIKE 
ADDED 

10.0(x101 

ACCEPTANCE SAMPLE DUPLICATE 
LIMITS (RPO) VALUE VALUE 

20 221.69 227.73 

FIELD DUPLICATE SAMPLES 

CLIENT DUPLICATE SAMPLE DUPLICATE 
SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

CLIENT SAMPLE ID ANALYSIS RESULT 

N/A 

MATRIX BLANK SAMPLES 

E LAL SAMPLE ID ANALYSIS RESULT 

pb624dm 1.00 U 

% RECOVERY 

92.9 

% RECOVERY 

98.9 

%RPO 

2.7 

RPO 

i 



SOG: N/A 

LAL BATCH: 624-dmX 

METHOD: 375.4 

ANAL YTE: Sulfate 

INSTRUMENT: HF ORT 100B 

LOCKHEED ANALYTICAL LABO RA TORY 

WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mall CONSTANT: -1.91776 

CALIBRATION DATE: 7/3/96 LINEAR COEFFICIENT; 3.80345 

CALIBRATION TIME: 4:30 p.m. QUADRATIC COEFFICIENT: N/A 

NUMBER OF STANDARDS: 5 CUBIC COEFFICIENT: N/A 

CALIBRATION TYPE: Linear COEFFICIENT OF DETERMINATION (rl: 0.9990555 

STANDARD DAT A 

INSTRUMENT CALCULATED 
STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(NTU) 

1 Mallinckrodt 8024 KEMC 0.0 0.87 0.73 

2 . . 5.0 15.5 4.58 

3 . . 10.0 34.5 9.57 

4 . . 20.0 73.8 19.9 

5 . . 40.0 151 40.2 

INITIAL CALIBRATION VERIFICATION DAT A 

SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 20.0 19.17 95.9 

INITIAL CALIBRATION BLANK DAT A 

SAMPLE ID INJECTION# FOUND 

ICB N/A 1.00 U 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND VALUE % RECOVERY 

CCV1 N/A 20.0 19.20 96.0 

CCV2 N/A 20.0 19.57 97.9 

CCV3 N/A 20.0 20.28 101.4 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND 

CC81 NIA 1.00 U 

CC82 N/A 1.00 U 

CC83 N/A 1.16 B 



~ Lockheed Analytical Services 

METALS RES UL TS 



!Client Sample ID: C6-56 

!Matrix: Water 

!Percent Solids: N/A 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

.. 

C~nstituent • >::·· i/ > •: tinl:t:s •••.: Method • >RJ~ult MDL .. RDL Data• Dilution:· Oate.• • •• LAS .. 
:.·.· Qual Analyzed· Batch ID ... :. . \ . .. ·• 

. ·• . 

CADMIUM, TOTAL. mg/l 6010 < 0.0050 0.0050 0.0050 u 1 29-JUN-96 38448 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 1 28-JUN-96 38448 

NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 u 1 28-JUN-96 38448 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 1 28-JUN-96 38448 

ARSENIC, TOTAL. mg/l 7060 < 0.0030 0.0030 0.010 u 1 28-JUN-96 38449 

LEAD, TOTAL mg/l 7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

MERCURY, TOTAL. mg/L 7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

·. 

LAS. 
Sample ID 

L7305-113 

L7305-113 

L7305-113 

L7305-113 

L7305-113 

L7305-113 

L7305-113 



!Client Sample ID: C6-58 

!Matrix: Water 

I Percent S,::,lids: N/A 

Constituent 
. . 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

CADMIUM, TOTAL mg/l 6010 < 0.0050 0.0050 0.0050 U 29-JUN-96 38448 L7305-114 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 L7305-114 

NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 u 28-JUN-96 38448 L7305-114 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 28-JUN-96 38448 L7305-114 

ARSENIC, TOTAL mg/l 7060 < 0.0030 0.0030 0.010 u 28-JUN-96 38449 L7305-114 

LEAD, TOTAL mg/l 7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 L7305·114 

MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 U 02-JUL-96 38450 L7305-114 



!Client Sample ID: A3-62 

!Matrix: Water 

I Percent S<::>lids: N/A 

Constituent••·•···· \ ? :?It~<·· >. /•. > •• ·.•· > ···· .... . 
CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL. mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

~¢thod • je~~f~ \ <<n~0f>t• y R[)C ... Data·.· Dilutioo •/ i>ate .• 
••• \ . < 

•LAS• 

I < • Quat•·· /J\na tyzed ·.· Batch lD 
1-:-:::-.-:- .· .. ·.·.·<· ·. •,•• .. ·. . ... ·. 

6010 < 0.0050 0.0050 0.0050 u 1 29-JUN-96 38448 

6010 0.012 0.0060 0.010 1 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 1 28-JUN-96 38448 

6010 < 0.0070 0.0070 0.050 u 1 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

•·• LAs.:·; .. · 
sample 1D 

L7305-115 

L7305-115 

L7305-115 

L7305-115 

L7305-115 

L7305-115 

L7305-115 



!Client Sample ID: C6-R37 

!Matrix: Water 

I Percent s,::ilids: N/A 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-J1JN-96 

!Date Received: 24-J1JN-96 

. 

Cbli~iituerit•·•·• • ···················\···) 
l/1'.'.':~;) •• ~~~hod ••• R)jJf\ > 

1•··············0~••············ 

(RDL \ • 
Data• oHution •<:Date··· LAS : 
QuaL "\i\\){ A.ti~ tyzect Batch IO > < \: <.:•··.· ( ...... /·>. 

·•·.· -: .· ·.··.·· . ··. 

CADMIUM, TOTAL mg/l 6010 < 0.0050 0.0050 0.0050 u 29-JUN-96 38448 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 

NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 u 28-JUN-96 38448 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 28-JUN-96 38448 

ARSENIC, TOTAL mg/l 7060 < 0.0030 0.0030 0.010 u 28-JUN-96 38449 

LEAD, TOTAL mg/l 7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 u 02-JUL-96 38450 

. 'LAS: ..... · 
~arnpt~ l.D • 

L7305-116 

L7305-116 

L7305-116 

L7305-116 

L7305-116 

L7305-116 

L7305-116 



!Client Sample ID: C2-64 

!Matrix: Water 

!Percent Solids: N/A 

ConstittJent : I·• 

Units •••• ,. 
•••• . . · 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

jDate Received: 24-JUN-96 

Method\ ? Restfff • ·•·· MDL ,. RDL Data Dilution Date ·. LAS 
Qual Analyzed · BatchJ.D .. ,. ..... .... ·. . ... 

6010 < 0.0050 0.0050 0.0050 u 1 29-JUN-96 38448 

6010 0.028 0.0060 0.010 1 28-JUN-96 38448 

6010 0.013 0.013 0.040 B 1 28-JUN-96 38448 

6010 0.011 0.0070 0.050 B 1 28-JUN-96 38448 

7060 0.0059 0.0030 0.010 B 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

LAS 
Sample ID 

L7305·117 

L7305·117 

L7305·117 

L7305·117 

L7305·117 

L7305-117 

L7305·117 



!Client Sample ID: C7-54 

!Matrix: Water 

!Percent Solids: N/A 

Constihre~t ( / • < > 
I Urii1:k ..• ••• 

·. .. . .. F> < ·•· . -:. ·.· ....... · 
CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAi. mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAi. mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

Method .. Result .. ~R\ :-· ·.· .. <·: Data . Dilution 
, ... • . 

•:.. \ •• ><R?,L .·< .:.o·ate. .. LAS 
• I• >( .. / .. ·. Qual ... • > /ltjalyzed< Batch ID . . 

6010 < 0.0050 0.0050 0.0050 u 1 29-JUN-96 38448 

6010 < 0.0060 0.0060 0.010 u 1 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 1 28-JUN-96 38448 

6010 < 0.0070 0.0070 0.050 u 1 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

LAS 
Sample ID 

.··.·· .. 

L7305-118 

L7305-118 

L7305· 118 

L7305-118 

L7305-118 

1.7305-118 

L7305-118 



!Client Sample ID: DS-50 

!Matrix: Water 

!Percent Solids: N/A 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

... . . . ·.· 
. Data •. Dilution .:/<:.oate/:.:.. ··· \LAS·· 
\Q.uat ····:::":"<: :~nat~~ Batch/ID 

'·>.·> .·< ::.·· 

6010 < 0.0050 0.0050 0.0050 u 29-JUN-96 38448 

6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 28-JUN-96 38448 

6010 0.012 0.0070 0.050 B 28-JUN-96 38448 

7060 0.0047 0.0030 0.010 B 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 02-JUL-96 38450 

:/ LAS•< 
sampL~·•:10· .. 
L7305-119 

L7305-119 

L7305-119 

L7305-119 

L7305-119 

L7305-119 

L7305-119 



!Client Sample ID: DS-48 

!Matrix: Water 

I Percent sc,lids: N/A 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

6010 < 0.0050 0.0050 

6010 < 0.0060 0.0060 

6010 < 0.013 0.013 

6010 < 0.0070 0.0070 

7060 0.0071 0.0030 

7421 < 0.010 0.010 

7470 < 0.00020 0.00020 

ID~te Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

0.0050 

0.010 

0.040 

0.050 

0.010 

0.015 

0.00020 

<oata 01 tu.tic>n ••. hc1te>+ ••· .LAS > LAs / .. 
aualJ }.· •·•·· > ffe.iatyied ... Ba.tchJO Satnpl¢W 

u 29-JUN-96 38448 L7305·120 

u 28-JUN-96 38448 L7305-120 

u 28-JUN-96 38448 L7305-120 

u 28-JUN-96 38448 L7305·120 

BS 01-JUL-96 38449 L7305-120 

u 5 28-JUN-96 38449 L7305-120 

u 02-JUL-96 38450 L7305-120 



!Client Sample ID: D7-Sl 

jMatrix: Water 

!Percent S<Jlids: N/A 

Constituent 
>. / 

r / .. ... ···••• 
... 

<IIfT••• .. · .. · .. ·. 

CADMIUM, TOTAL rng/l 

CHROMIUM, TOTAL rng/l 

NICKEL, TOTAL rng/l 

VANADIUM, TOTAL rng/l 

ARSENIC, TOTAL rng/l 

LEAD, TOTAL rng/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

ittr > 
0 

< >· <> .•••••••••••••• MD~ ••••••••••••••• 

6010 < 0.0050 0.0050 

6010 < 0.0060 0.0060 

6010 < 0.013 0.013 

6010 < 0.0070 0.0070 

7060 < 0.0030 0.0030 

7421 < 0.010 0.010 

7470 < 0.00020 0.00020 

jDate Collected: 20-JUN-96 

jDate Received: 24-JUN-96 

>~~j > •• .. . 

0.0050 

0.010 

0.040 

0.050 

0.010 

0.015 

0.00020 

Data Di.lutior:i < Date··· •.. 1 
lAS . LAS> . 

Qua() .• •. . . ··•· ·. < Atj,fyzed ~atch<ID Sampf~ }O 

u 29-JUN-96 38448 L7305-121 

u 28-JUN-96 38448 L7305-121 

u 28-JUN-96 38448 L7305-121 

u 28-JUN-96 38448 L7305-121 

u 1 28-JUN-96 38449 L7305-121 

u 5 28-JUN-96 38449 L7305-121 

u 02-JUL-96 38450 L7305-121 



!Client Sample ID: D7-33 

!Matrix: Water 

!Percent Solids: N/A 

CoQS1:ftilen(•·. ······· / · ... ·.· . .. . ,.;::_s;;:.~•· ••... 

·•· .. / .... + ::··~?······ •· .... ·· .. 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAi. mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 20-JUN-96 

!Date Received: 24-JUN-96 

Method> • Result 
••••·•.\ MDL 

RDL Data· Dilution I Date .• ·.• 
LAS 

..... ,... .......... /:. .. ·.· <· I Qual • :;:-:·. . .. >·:·: Analyzed Batch ID 
:.· .. · 1· 

6010 < 0.0050 0.0050 0.0050 u 1 29-JUN-96 38448 

6010 0.039 0.0060 0.010 1 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 1 28-JUN-96 38448 

6010 < 0.0070 0.0070 0.050 u 1 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

LAS 
Sampte ID . 

L7305-122 

L7305-122 

L7305-122 

L7305-122 

L7305-122 

L7305-122 

L7305-122 



!Client Sample ID: C6-R04 

!Matrix: Water 

!Percent Solids: N/A 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

ri~te•• \LAS 
< Analyzed · Batch ID 

6010 < 0.0050 0.0050 0.0050 u 29·JUN·96 38448 

6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 28-JUN-96 38448 

6010 < 0.0070 0.0070 0.050 u 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 02-JUL-96 38450 

. ·•··· LAS 
sample ID 

L7305·123 

L7305· 123 

L7305·123 

L7305-123 

L7305·123 

L7305·123 

L7305-123 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: C6-R36 !Date Collected: 21-JUN-96 

!Matrix: Water !Date Received: 24-JUN-96 

!Percent Solids: N/A 

·.·c.··o·· .. ·.: .. •" ... •.·.•.s .•.•.•.•. t .•• •.· •. 1.:·.•.•:t, ..•.•. u .•..•. ·.·.~.•.•.".·•.• .. ·.•.t .•.•.•••.••..•. • •. • .. •·.•. < I ~f''.; • ., / \~ethod .·.·.·.·.·.···.·.·.· ' .•.···· > iHOL RD{\ :·: Data 
.. < ·.·. + I ? ·.·.·· < < > > <. .1 f ,/ • ,. Qual 

Dilution / ,Date··· •.· LAS 
'I·•··· 

J\nalyzed Batch lD 

CADMIUM, TOTAL. mg/l 6010 < 0.0050 0.0050 0.0050 U 29-JUN-96 38448 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 

NICKEL, TOTAL mg/l 6010 0.022 0.013 0.040 B 28-JUN-96 38448 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 u 28-JUN-96 38448 

ARSENIC, TOTAL mg/l 7060 0.0059 0.0030 0.010 B 28-JUN-96 38449 

LEAD, TOTAL mg/l 7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 u 02-JUL-96 38450 

...... LAS · . 

sample ro 
L7305-125 

L7305-125 

L7305-125 

L7305-125 

L7305-125 

L7305-125 

L7305-125 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: D6-R34 jDate Collected: 21-JUN-96 

jMatrix: Water jDate Received: 24-JUN-96 

!Percent Solids: N/A 

Constituent 
:: .. )i:····· . .. : : 

... ·· / Unlts •• Method R .. lt: ··. 1 MDL RDL :·· Data Dilution I Date LAS LAS 
. . : .. : :·:·· . :.::::: . esu · . · · ·., .· :·: .. :·.·.:. :··. ·. •:· • ····.:•.· .. :::·:.• .. ·:····· ·.: .:::. •:.•: ·.·· .... , . ·.·. . .· .. . / Quat •• ( Analyzed .Batch JO Sample tD 

CADMIUM, TOTAL mg/l 6010 < 0.0050 0.0050 0.0050 u 29-JUN-96 38448 L7305-126 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 U 28-JUN-96 38448 L7305-126 

NICKEL, TOTAL mg/l 6010 < 0.013 0.013 0.040 U 28-JUN-96 38448 L7305-126 

VANADIUM, TOTAL mg/l 6010 < 0.0070 0.0070 0.050 U 28-JUN-96 38448 L7305-126 

ARSENIC, TOTAL. mg/l 7060 < 0.0030 0.0030 0.010 U 28-JUN-96 38449 L7305-126 

LEAD, TOTAL mg/l 7421 < 0.010 0.010 0.015 U 5 28-JUN-96 38449 L7305-126 

MERCURY, TOTAL. mg/L 7470 < 0.00020 0.00020 0.00020 U 02-JUL-96 38450 L7305-126 



!Client Sarr~le ID: BS-Di 

!Matrix: Water 

!Percent Se>lids: N/A 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

6010 < 0.0050 0.0050 0.0050 u 29-JUN-96 38448 L7305-127 

6010 < 0.0060 0.0060 0.010 U 28-JUN-96 38448 L7305-127 

6010 0.016 0.013 0.040 B 28-JUN-96 38448 L7305-127 

6010 < 0.0070 0.0070 0.050 U 28-JUN-96 38448 L7305-127 

7060 0.0050 0.0030 0.010 B 28-JUN-96 38449 L7305-127 

7421 < 0.010 0.010 0.015 U 5 28-JUN-96 38449 L7305-127 

7470 < 0.00020 0.00020 0.00020 U 02-JUL-96 38450 L7305-127 



!Client Sample ID: D7-34 

!Matrix: Water 

!Percent Solids: N/A 

•. sorsj·j·tlle":;··········· ••••••••••••••••••••••••••••·•••••••••••••• 
Ujijs( ••. 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAi. mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAi. mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

r.t~t6&i < / >i.ini/ • Rol <<· 
.. . .. 

\ Rs ·.·.·.·.·· > ····· . 
Data. . Dilution ···•:•.Date·< ·. LAS 

/ ... · .... ·. QoaL . . .... •.· .·.· )rialyzed Batch ID ... . .. . ..... ....... : : ...... 
6010 < 0.0050 0.0050 0.0050 u 30-JUN-96 38448 

6010 0.33 0.0060 0.010 28-JUN-96 38448 

6010 0.24 0.013 0.040 28-JUN-96 38448 

6010 0.24 0.0070 0.050 28-JUN-96 38448 

7060 0.16 0.015 0.050 5 28-JUN-96 38449 

7421 0.32 0.010 0.015 5 28-JUN-96 38449 

7470 0.0026 0.00020 0.00020 02-JUL-96 38450 

LAS 
Sample•lD 
L7305-128 

L7305-128 

L7305-128 

L7305-128 

L7305-128 

L7305-128 

L7305-128 



!Client Sample ID: D7-15 

!Matrix: Water 

!Percent Solids: N/A 

Constft;i;ient. ... : ? < 
I f(JtF ••• .. .,... . .. 

••··••·· •··:·\ > 
CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-,6 

M.~tl,~ • ··:••Resutt.•••• MDL)\ Dilution. 
··. 

LAS .• ·RDt/·· .Data· •·· Dat:e· 
<< i:..< · . . · . ... .< ....... .Qual ·· ··Anatyied eatch lD 

.. •· 

6010 < 0.0050 0.0050 0.0050 u 1 30-JUN-96 38448 

6010 < 0.0060 0.0060 0.010 u 1 28-JUN-96 38448 

6010 < 0.013 0.013 0.040 u 1 28-JUN-96 38448 

6010 < 0.0070 0.0070 0.050 u 1 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 1 28·JUN·96 38449 

7421 < 0.010 0.010 0.015 u 5 28·JUN·96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

LAS 
sample lD 

L7305-129 

L7305-129 

L7305·129 

L7305-129 

L7305·129 

L7305·129 

L7305·129 



!Client Sample ID: I3-67 

!Matrix: Water 

!Percent Solids: N/A 

•c

0

+~sr·;:~r0:••••••··· ••••••···•········•··••··•···•••••·•••·••·• ··········P

9

f •ts········· ••• CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

M,e~hQd 

•••Y ~tr}t> 
•···•••••••••st•••••••••••••• 

·.·.·.······· L Data Di ltifion •• :...<.bate>···· \.LAS••··· 
1 TD <• QUat•• :::_:_::/\:)i J\l'lalyzed Batch>ID 

.. . . ·.· ... ·.·.·.· ··.·. 

6010 < 0.0050 0.0050 0.0050 u 30·JUN·96 38448 

6010 < 0.0060 0.0060 0.010 u 28-JUN-96 38448 

6010 0.039 0.013 0.040 B 28-JUN-96 38448 

6010 0.0075 0.0070 0.050 B 28-JUN-96 38448 

7060 < 0.0030 0.0030 0.010 u 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 02-JUL-96 38450 

·:..· •• LAS ... 
Sample lD 

L7305·130 

L7305·130 

L7305·130 

L7305·130 

L7305·130 

L7305·130 

L7305·130 



!Client Sample ID: B4-61 

!Matrix: Water 

!Percent Solids: N/A 

Constit~tjt ······ ... ·. \ .. ,:, ........ · .... 
c ·. <> W'::F;>· . \():>·· . 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAi. mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 21-JUN-96 

!Date Received: 24-JUN-96 

Met6od< •• Result .:•i1•·.:....:>;;,;;, / ·.· RDL •. Data Dilutfori > • Dafe.\ · LAS 
> / <> ( ·:. QuaL I · .. · . .. •Ana.lyze<j Batch. ID 

6010 < 0.0050 0.0050 0.0050 u 1 30-JUN-96 38448 

6010 0.033 0.0060 0.010 1 28-JUN-96 38448 

6010 0.014 0.013 0.040 B 1 28·JUN·96 38448 

6010 0.012 0.0070 0.050 B 1 28-JUN-96 38448 

7060 0.032 0.0030 0.010 1 28-JUN-96 38449 

7421 < 0.010 0.010 0.015 u 5 28-JUN-96 38449 

7470 < 0.00020 0.00020 0.00020 u 1 02-JUL-96 38450 

• .LAS 
SamplerD· 

L7305-131 

L7305-131 

L7305-131 

L7305-131 

L7305-131 

L7305-131 

L7305-131 



CADMIUM, TOTAL 

CHROMIUM, TOTAL 

NICKEL, TOTAL 

VANADIUM, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

••. \.:.e'aLAtsc•h•········· ••. > Date,,,.,. , i:teagent Data Analyzed ,,. Blank.\ Qualifier 
?<10)./'·' · ·.,,, .... · ... ·. >Result.•·•·,•···.·.· . 

mg/l • 005 .005 38448 29-JUN-96 < .005 

mg/l .006 .01 38448 28-JUN-96 < .006 

mg/l .013 .04 38448 28-JUN-96 < .013 

mg/l .007 .05 38448 28-JUN-96 < .007 



ARSENIC,. TOTAL 

LEAD, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

> Date< · ·••Reagent 
Analyzed Blank · 

.·Result 

mg/l .003 .01 38449 28-JUN-96 < .003 

mg/l .002 .003 38449 28-JUN-96 < .002 

Data 
Qualifier 



MERCURY, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

mg/L .0002 .0002 38450 02-JUL-96 < .0002 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Duplicate Sample Analysis 

!Client Sample ID C6-R04 (DUP) 

.. ·. ·.· 

CADMIUM, TOTAL mg/l 38448 L7305-123 29-JUN-96 < 0.0050 < 0.0050 b 

CHROMIUM, TOTAL mg/l 38448 L7305-123 28-JUN-96 < 0.0060 < 0.0060 b 

NICKEL, TOTAL mg/l 38448 L7305-123 28-JUN-96 < 0.013 0.02237 b 

VANADIUM, TOTAL mg/l 38448 L7305-123 28·JUN-96 < 0.0070 < 0.0070 b 

ARSENIC, TOTAL mg/l 38449 L7305-123 28-JUN-96 < 0.0030 0.007000 b 

LEAD, TOTAL mg/l 38449 L7305-123 28-JUN-96 < 0.010 < 0.010 b 

MERCURY, TOTAL mg/L 38450 L7305-123 02-JUL-96 < 0.00020 < 0.00020 b 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Matrix Spike Sample Analysis 

!Client Sample ID C6-R04 (MS) 

CADMIUM, TOTAL rng/l 38448 L7305-123 29-JUN-96 0.04638 < 0.0050 0.05000 

CHROMIUM, TOTAL rng/l 38448 L7305-123 28-JUN-96 0.1839 < 0.0060 0.2000 

NICKEL, TOTAL mg/l 38448 L7305-123 28-JUN-96 0.4520 < 0.013 0.5000 

VANADIUM, TOTAL rng/l 38448 L7305-123 28-JUN-96 0.4716 < 0.0070 0.5000 

ARSENIC, TOTAL rng/l 38449 L7305-123 28-JUN-96 0.5240 < 0.0030 0.5000 

LEAD, TOTAL mg/l 38449 L7305-123 28-JUN-96 0.5090 < 0.010 0.5000 

MERCURY, TOTAL mg/L 38450 L7305-123 02-JUL-96 0.001037 < 0.00020 0.001000 

93 

92 

90 

94 

105 

102 

104 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

!Sample: 38448LCS 

Constituent' 
: ..... ·: ,::,: . ·.· 

Urifts. · /LAS :• ••:· '··<Date < 1.csirrue, k .. : .. tCS {¼) 
(. ··::, ... •: :·· Batch ·''AnaJyzed Result Recovery : .... ·Va ue, 

: ·::·: . lo ... : 

.:,: .. .. : ; .. . . ·.' ··::.:: .. · .. ·. 

····· 
I.·. 

CADMIUM, TOTAL mg/l 38448 29-JUN-96 0.05000 0.05100 102 

CHROMIUM, TOTAL mg/l 38448 28-JUN·96 0.2000 0.1965 98.3 

NICKEL, TOTAL mg/l 38448 28-JUN-96 0.5000 0.4796 95.9 

VANADIUM, TOTAL mg/l 38448 28-JUN-96 0.5000 0.4936 98.7 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

I Sample~: 38449LCS 

ARSENIC, TOTAL 

LEAD, TOTAL 

.. , . .:',..',··,.·,.· .... ·. >··• }LA~>> ) Date• }CSlfrue •. ( {CS • •• :-.,· {%) 
.si~~h< Anatyzed .... Va ue.. . > Result.••< Reeoxery 

mg/l 38449 28-JUN-96 0.5000 0.4960 99.2 

mg/l 38449 28-JUN-96 0.5000 0.5230 104.6 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

!Sample: 38450LCS 

LCSlTrue .. : .•. / / Les> > . :.·. {%) 
Va .ue ·.·:·· < Result · Recovery 

MERCURY, TOTAL mg/L 38450 02-JUL-96 0.001000 0.001046 104.6 



EPA METHOD 8260 (Volatile Organics) 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

~ 6 0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-56 
20-JUN-96 
28-JUN-96 
Water 

1,2-Dichloroethane-d4 
!Toluene-dB 
!Bromofluorobenzene 

Benzenei 
Toluene 
Ethylbenzene 

71-43-2 
108-88-3 
100-41-4 

LAL Sample ID: L7305-1 
Date Received: 24-JUN-96 
Analytical Dilution: 1 
Analytical Batch ID: 062896-8260-J2 
Preparation Dilution: 1.00 

87-117 
83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Page 1 



LOCKHEED ANALYTICAL SERVICES 
1 roLATILE ORGANICS BY GC/MS 

60 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-58 
20-JUN-96 
28-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7305-4 
24-JUN-96 
l 
062896-8260-J2 
1.00 

., .......... /:.'.:, •. 7:t;.,:Z:::,:,:.~t:,:,:,:;,:,D'.::,:,:bx:.:J:.:t:.:liI~.:)u.&i•i\.:.:, ..... ,.,:,:,:,,;_;:t,i;:M.,tat~:.: ....... , .. ;,,,: 
l,2-Dichloroethane-d4 108\ 84-122 
Toluene-dB 110% 87-117 
Bromofluorobenzene 110% 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Page 1 



LOCKHEED ANALYTICAL SERVICES 
""'LATILE ORGANICS BY GC/MS 

0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

A3-62 
20-JUN-96 
28-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7305-7 
24-JUN-96 
l 
062896-8260-J2 
1.00 

1.:...:.:.:. .................. .,....; ••• ;.;.;.: ...• ~.: .. ··+>·nt<>:·:·:·:···w:·:\:.::-·· ..... ·x·ueo.V:Dt:·:·>··+;·Lr}::''::·;guifile~A::--····'·j 
l,2-Dichloroethane-d4 109% 84-122 

!Toluene-dB 110% 87-117 
jBromofluorobenzene 111% 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene: 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Pagel 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

. 0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-R37 
20-JUN-96 
28-JUN-96 
Water 

!Toluene-dB 
!Bromofluorobenzene 

Benzene 
Toluene 
Ethylbenzene 
m, p-XylEine 
o-XylenEi 

LJ5391BTEX VOA 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

71-43-2 <5.0 5.0 
108-88-3 <5.0 5.0 
100-41-4 <5.0 5.0 

136777-61-2 <5.0 5.0 
95-47-6 <5.0 5.0 

Page 1 

L7305-10 
24-JUN-96 
1 
062896-8260-J:2 
1.00 

000004 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

50 VOLATILES 

Client sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C2-64 
20-JUN-96 
29-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7305-l3 
24-JUN-96 
l 
062996-8260-J2 
1.00 

.,.,,,:2:,.,;:,.:,.::;L:,:,:,:::.:,i~c'.::~~:-~1'.:.::.~::.:,::.~;:;;_;;.;:::::iit;::'.~::..i.iw.i.d.t..,.,:,.: •. ,:tI,::t1..1#rt1,~1i;+i4<<:.<2 
1,2-Dichloroethane-d4 I 108% 1 84-122 
Toluene-dB I 107% I 87-117 

!Bromofluorobenzene I lOSt I 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chloroethane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 <10. 10. 
l,l-Dichloroethene 75-35-4 2.3 5.0 J 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 2.4 5.0 J 

2-Butanone 78-93-3 <10. 10. 
cis-1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDAR.D Page 1 ooooos 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

SO VOLATILES 

Client sample m~
Date Collected: 
Date Analyzed: 
Matrix: 

C7-54 
20-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodi.chloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1., 3 -Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

108\' 87-117 
110\' 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
4.1 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 .5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

1 

L7305-16 
24-JUN-96 
1 
062996-8260-J2 
1.00 

JB . 

ooonna 



LOCKHEED ANALYTICAL SERVICES 
W)LATILE ORGANICS BY GC/MS 

; 0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D8-50 
20-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1, 1, 1-T:C"ichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichlo:C"oethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-l,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-l,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-l 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

84-122 
llH 87-117 
111\' 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
6.1 10. 

<5.0 5.0 
1.5 5.0 

<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
12. 5.0 

<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

9.7 5.0 
94. 5.0 
37. 5.0 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

l 

L7305-l9 
24-JUN-96 
l 
062996-8260-J2 
1.00 

JB • 

J 

·.~ .... =-~-:: -· 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

; 0 VOLATILES 

Client Sample ID·: _ 
Date Collected: 
Date Analyzed: 
Matrix: 

DB-48 
20-JUN-96 
29-JUN-96 
Water 

Toluene-dB 
IBromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chlo roe thane 
Trichlorofluoromethane 
Acetone 
l,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
l,1-Dichloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
l,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-1., 3-Dichloropropene 
2-Hexanone 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xyl.ene 
a-Xylene 
Styrene 
Bromoform 
l,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ5185STANDARD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

87-117 
83-118 

74-87-3 <5.0 5.0 
75-01-4 <5.0 5.0 
74-83-9 <5.0 5.0 
75-00-3 <5.0 5.0 
75-69-4 <5.0 5.0 
67-64-1 <10. 10. 
75-35-4 <5.0 5.0 
75-15-0 <5.0 5.0 
75-09-2 <5.0 5.0 

156-60-5 <5.0 5.0 
108-05-4 <10. 10. 

75-34-3 <5.0 5.0 
78-93-3 <10. 10. 

156-59-2 <5.0 5.0 
67-66-3 <5.0 5.0 
71-55-6 <5.0 5.0 
56-23-5 <5.0 5.0 

107-06-2 <5.0 5.0 
71-43-2 <5.0 5.0 
79-01-6 <5.0 5.0 
78-87-5 <5.0 5.0 
75-27-4 <5.0 5.0 

110-75-8 <20. 20. 
108-10-1 <10. 10. 

10061-01-5 <5.0 5.0 
108-88-3 <5.0 5.0 

10061-02-6 <5.0 5.0 
591-78-6 <10. 10. 
79-00-5 <5.0 5.0 

127-18-4 <5.0 5.0 
124-48-1 <5.0 5.0 
108-90-7 <5.0 5.0 
100-41-4 <5.0 5.0 

136777-61-2 <5.0 5.0 
95-47-6 <5.0 5.0 

100-42-5 <5.0 5.0 
75-25-2 <5.0 5.0 
79-34-5 <5.0 5.0 

541-73-1 <5.0 5.0 
106-46-7 <5.0 5.0 

95-50-1 <5.0 5.0 

Page 1 

L7305-22 
24-JUN-96 
l 
062996-8260-J2 
l.00 

000008 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

, 0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D7-51 
20-JUN-96 
28-JUN-96 
Water 

l,2-Dichloroethane-d4 
!Toluene-dB 
!Bromofluorobenzene 

Benzene 71-43-2 
Toluene 108-88-3 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

108\ 84-122 
109\ 87-117 
109\ 83-118 

<5.0 5.0 
1.4 5.0 
4.9 5.0 
3.7 5.0 
14. 5.0 

LJ5391BTEX VOA Page 1 

L7305-25 
24-JUN-96 
1 
062896-8260-J:2 
1.00 

J 
J 
J 



LOCKHEED-ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

;o VOLATILES 

Client Sample IDf_::. 
Date Collected: 
Date Analyzed: 
Matrix: 

D7-33 
20-JUN-96 
28-JUN-96 
Water 

l,2-Dichloroethane-d4 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
a-Xylene 

Toluene-dB 
Bromofluorobenzene 

71-43-2 
108-88-3 
100-41-4 

136777-61-2 
95-47-6 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

111% 
111% 

<5.0 
6.2 
9.5 
140 
19. 

87-117 
83-118 

5.0 
5.0 
5.0 
5.0 
5.0 

LJ5391BTEX VOA Page 1 

L7305-28 
24-JUN-96 
1 
062896-8260-J2 
1.00 

000010 



LOCKHEED ANALYTICAL SERVICES 
- "''t.ATILE ORGANICS BY GC/MS 

j0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-R04 
21-JUN-96 
29-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7305-31 
24-JUN-96 
1 
062996-8260-J2 
1.00 

t::::::;::::;;·:·:::;:;;:;::;:;:;:::;::::;:;;;:::;:;:::;:~;::::::::;;:;;;;::;::;:::;;:;~;;;;:;::;;:;.;:;;:;:;.;;~~:;.:;;~::~~ .. ~t:;;;:::;:;:;::1::::::::;h;:t<::·::~:·:ae~::·:::·:::;;::} 
l,2-Dichloroethane-d4 107% 84-122 

iToluene-d8 109% 87-117 
iBromofluorobenzene 109% 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chlo roe thane 75-00-3 <5.0 5.0 
Trichlo:cofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 <10. 10. 
1,1-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dich.loroethane 75-34-3 <5.0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexan.one 591-78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1, 2-Dic:hlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

60 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-R36 
21-JUN-96 
28-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7305-36 
24-JUN-96 
1 
062896-8260-J2 
1.00 

:;:;::tt.fa::it#d£~:::~;~tt e.;]::::1:;;;t.1t:ic1:~;;;,.,&;i::~::,f ::r1«.,.;_.:-:-... ·;~il~i:~~;_;_,:,;;:::; 
1,2-Dichloroethane-d4 109% 84-122 
Toluene-de 110% 87-117 

jBromofluorobenzene 110% 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Page 1 



""· 

LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

'6 0 VOLATILES 

Client Sample ID:. 
Date Collected: 
Date Analyzed: 
Matrix: 

D6-R34 
21-JtJN-96 
29-JtJN-96 
Water 

LAL Sample ID: L7305-39 
Date Received: 24-JtJN-96 
Analytical Dilution: 1 
Analytical Batch ID: 062996-B260-J2 
Preparation Dilution: 1.00 

!Toluene-dB 108% 87-117 
jBromofluorobenzene 108% 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-B3-9 <5.0 5.0 
Chlo roe thane 75-00-3 <5.0 5.0 
Trichlo:cofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 4.B 10. JB • 
1,1-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Disulfide 75-15-0 2.2 5.0 J 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichl.oroethane 75-34-3 <5.0 5.0 
2-Butanone 7B-93-3 <10. 10. 
cis-1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-B7-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 10B-10-l <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-BB-3 <5.0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-7B-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-1B-4 <5.0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 5.B 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
a-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDARD Page 1 
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LOCKHEED ANALYTICAL SERVICES 
''0LATILE ORGANICS BY GC/MS 

60 VOLATILES 

Client Sample ID:'-· BS-Dl 
Date Collected: 21-JUN-96 
Date Analyzed: 28-JUN-96 
Matrix: Water 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 

LJ5391BTEX VOA 

71-43-2 
108-88-3 
100-41-4 

136777-61-2 
95-47-6 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

5.0 
5.0 
5.0 
5.0 
5.0 

Page 1 

L7305-42 
24-JUN-96 
1 
062896-8260-J2 
1.00 

000014 



LOCKHEED ANALYTICAL SERVICES 
W)LATILE ORGANICS BY GC/MS 

i O VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

TBS-002 
21-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
jToluene-dS 
jBromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chlo roe thane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl A.cetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butan.one 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans- l., 3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1, 1, 2-·rrichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

1081' 
1101' 
111" 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

1 

87-117 
83-118 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

L7305-45 
24-JUN-96 
1 
062996-8260-J2 
1.00 

000015 



LOCKHEED ANALYTICAL SERVICES 
V0LATILE ORGANICS BY GC/MS 

. 0 VOLATILES 

Client sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D7-34 
21-JUN-96 
30-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomet:hane 74-83-9 
Chloroet:hane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-l,2-Dichloroethene 156-60-5 
Vinyl Ac::etate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanc:me 78-93-3 
cis-1, 2·-Dichloroethene 156-59-2 
Chlorofc,rm 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanc,ne 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethyl.benzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
l,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

110% 87-117 
109% 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. .10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

l 

L7305-48 
24-JUN-96 
1 
063096-8260-J2 
1.00 

flf\nn,.'"' 
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LOCKHEED· ANALYTICAL SERVICES 
170LATILE ORGANICS BY GC/MS 

~ 0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D7-15 
21-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 

IBromofluorobenzene 

Benzene 
Toluene 
Ethylbenzene 

71-43-2 
108-88-3 
100-41-4 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

87-117 
83-118 

3.2 5.0 
55. 5.0 
54. 5.0 

m,p-Xylene 136777-61-2 180 5.0 
o-Xylene 95-47-6 120 5.0 

LJ5391BTEX VOA Page 1 

L7305-51 
24-JUN-96 
1 
062896-8260-J2 
1.00 

J 

·~··· . ._.,. 
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LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

iO VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

I3-67 
21-JUN-96 
29-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

Toluene-dB 109% 87-117 
!Bromofluorobenzene 110% 83-118 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chlo roe thane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-1,2-Dichloroethene 
Vinyl Acetate 
1,l-Dicnloroethane 
2-Butanone 
cis-1,2-Dichloroethene 
Chloroform 
1,1,1-Trichloroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Benzene 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-1,3-Dichloropropene 
Toluene 
trans-l,3-Dichloropropene 
2-Hexanone 
1, 1, 2-'I'richloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ5185STANDARD 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-1 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-l 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
100-41-4 

136777-61-2 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-1 
106-46-7 

95-50-1 

Page 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

1 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20. 
10. 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

L7305-54 
24-JUN-96 
l 
062996-8260-J2 
1.00 



LOCKHEED ANALYTICAL SERVICES 
"T..ATILE ORGANICS BY GC/MS 

jQ VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

TBS-003 
21-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
!Toluene-d8 
\Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlo:t"ofl uoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1, 1, 1-T:t"ichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichlo:C'oethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

S4-122 
108\ 87-117 
110\ 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

5.3 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

1 

L7305-57 
24-JUN-96 
1 
062996-8260-J2 
1.00 

JB 

- - - .. ,...... 



LOCKHEED ANALYTICAL SERVICES 
"OLATILE ORGANICS BY GC/MS 

60 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

TBS-001 
20-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
jToluene-dS 
jBromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chlo roe thane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-l 
l,l-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl A.cetate 108-05-4 
l,l-Dichloroethane 75-34-3 
2-Butan.one 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
l, l, 1-'I'richloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
l,2-Dichloroethane 107-06-2 
Benzene: 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodi.chloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-l 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-l., 3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
l, l, 2-'l'richloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromc,chloromethane 124-48-1 
Chlorol:,enzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-l 
l,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

110\' 84-122 
109\' 87-117 
110\' 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
4.5 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

l 

L7305-60 
24-JUN-96 
l 
062996-8260-J2 
l.00 

JB 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 

,O VOLATILES 
. ·~)'.~-

Client Sample ID:
Date Collected: 
Date Analyzed: 
Matrix: 

B4-6l. 
21-JUN-96 
29-JUN-96 
Water 

l,2-Dichloroethane-d4 
!Toluene-dB 
!Bromofluorobenzene 

Benzene 
Toluene 
Ethylbenzene 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

109\ 84-122 
110%' 87-117 
111%' 83-118 

71-43-2 <5.0 5.0 
108-88-3 <5.0 5.0 
100-41-4 <5.0 5.0 

m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Pagel 

L7305-63 
24-JUN-96 
l 
062896-8260-J2 
1.00 

000021 



LOCKHEED ANALYTICAL SERVICES 
"'JLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

iToluene-d8 lllt 87-117 
!Bromofluorobenzene 110\ 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylem~ 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Page 1 

38532MB 
N/A 
1 
062896-8260-J2 
1.00 



LOCKHEED ANALYTICAL SERVICES 
. '"'ILATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
29-JUN-96 

l,2-Dichloroethane-d4 
!Toluene-d8 
!Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-l 
l,l-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-l,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
l,l-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-l,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
l,l,l-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
l,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-l,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
l,l,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-l 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
l,l,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-l 
l,4-Dichlorobenzene 106-46-7 
l,2-Dichlorobenzene 95-50-l 

LJ5l85STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

87-117 
83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
4.l 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

l 

38559MB 
N/A 
l 
062996-8260-J2 
l.00 

J 



LOCKHEED ANALYTICAL SERVICES 
• ·0LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
30-JUN-96 

l,2-Dichloroethane-d4 
iToluene-d8 
iBromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromome1:hane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,.2-Dichloroethene 156-60-5 
Vinyl Ac::etate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanc:me 78-93-3 
cis-1, 2··Dichloroethene 156-59-2 
Chlorofc:>rm 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodic::hloromethane 75-27-4 
2-Chlorc:>ethyl vinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1, 3··Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2 -Hexanc:>ne 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromoc::hloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
l , 1, 2 , 2 ·· Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

1 

38561MB 
N/A 
l 
063096-8260-J2 
1.00 

.nnnn~" 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
•?'1LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JUN-96 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532MS 
24-JUN-96 
1 
062896-8260-J2 
1.00 

:.: .... :·:::;: ..... ).:,.:: .. .:\\:.s.m:R()GfflL]V'.LL"I·>,'J:,;,..)'Jtgdf'. ,',~.:. ..• ~:~.:~.::.: .•. :.,.:::r:,.H~it4.:,i·.,.:...;,. 
l,2-Dichloroethane-d4 84-122 

Chloromethane 74-87-3 40. 5.0 
Vinyl Chloride 75-01-4 42. 5.0 
Bromomethane 74-83-9 91. 5.0 
Chloroet:hane 75-00-3 69. 5.0 
Trichlorofluoromethane 75-69-4 43. 5.0 
Acetone 67-64-1 42. 10. 
1,1-Dichloroethene 75-35-4 40. 5.0 
Carbon Disulfide 75-15-0 41. 5.0 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,. 2 -Dichloroethene 156-60-5 41. 5.0 
Vinyl Ac:etate 108-05-4 46. 10. 
l,1-Dichloroethane 75-34-3 52. 5.0 
2-Butanc:me 78-93-3 44. 10. 
cis-l,2-Dichloroethene 156-59-2 42. 5.0 
Chlorof<:>rm 67-66-3 41. 5.0 
l,l,l-Trichloroethane 71-55-6 41. 5.0 
Carbon tetrachloride 56-23-5 44. 5.0 
l,2-Dichloroethane 107-06-2 44. 5.0 
Benzene 71-43-2 44. 5.0 
Trichloroethene 79-01-6 43. 5.0 
l,2-Dichloropropane 78-87-5 43. 5.0 
Bromodichloromethane 75-27-4 44. 5.0 
2-Chlor•:>ethyl vinylether 110-75-8 170 20. 
4-Methy.l-2-Pentanone 108-10-l 49. 10. 
cis-l,3-Dichloropropene 10061-01-5 43. 5.0 
Toluene 108-88-3 45. 5.0 
trans-l,3-Dichloropropene 10061-02-6 43. 5.0 
2-Hexanone 591-78-6 51. 10. 
l,l,2-Trichloroethane 79-00-5 45. 5.0 
Tetrachloroethene 127-18-4 43. 5.0 
Dibromochloromethane 124-48-l 43. 5.0 
Chlorobenzene 108-90-7 44. 5.0 
Ethylbenzene 100-41-4 44. 5.0 
m,p-Xylene 136777-61-2 93. 5.0 
a-Xylene 95-47-6 46. 5.0 
Styrene 100-42-5 45. 5.0 
Bromoform 75-25-2 45. s.o 
1,1,2,2-Tetrachloroethane 79-34-5 48. 5.0 
1,3-Dichlorobenzene 541-73-1 44. 5.0 
l,4-Dichlorobenzene 106-46-7 44. 5.0 
1,2-Dichlorobenzene 95-50-l 44. 5.0 

LJ5l85STANDARD Page 1 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JUN-96 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MS 
24-JUN-96 
l 
062996-8260-J2 
1.00 

.................. ··+··::::::::::i=:==::·-:f:i:·::~·-····:f:···+;··.·,··.·-; . ..,,,.·:·····tx:·1t<:i1:ueo-:.<t ,.;.,;;f1A< t··::~~fili!~\il!i!i~li!~:~i 
l,2-Dichloroethane-d4 107\- 84-122 
Toluene-dB 110% 87-117 

IBromofluorobenzene 110% 83-118 

Chloromethane 74-87-3 39. 5.0 
Vinyl Chloride 75-01-4 41. 5.0 
Bromomethane 74-83-9 71. 5.0 
Chlo roe thane 75-00-3 71. 5.0 
Trichlorofluoromethane 75-69-4 45. 5.0 
Acetone 67-64-1 42. 10. B 
1,1-Dichloroethene 75-35-4 41. 5.0 
Carbon Disulfide 75-15-0 40. 5.0 
Methylene Chloride 75-09-2 40. 5.0 
trans-l,2-Dichloroethene 156-60-5 41. 5.0 
Vinyl Acetate 108-05-4 44. 10. 
1,1-Dichloroethane 75-34-3 41. 5.0 
2-Butanone 78-93-3 41. 10. 
cis-1,2-Dichloroethene 156-59-2 42. 5.0 
Chloroform 67-66-3 42. 5.0 
1, 1, 1-'l'.richloroethane 71-55-6 43. 5.0 
Carbon tetrachloride 56-23-5 45. 5.0 
1,2-Dichloroethane 107-06-2 43. 5.0 
Benzene 71-43-2 44. 5.0 
Trichloroethene 79-01-6 43. 5.0 
1, 2 -Dic:hloropropane 78-87-5 43. 5.0 
Bromodichloromethane 75-27-4 44. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-1 45. 10. 
cis-1,3-Dichloropropene 10061-01-5 42. 5.0 
Toluene 108-88-3 45. 5.0 
trans-1,3-Dichloropropene 10061-02-6 43. 5.0 
2-Hexanone 591-78-6 48. 10. 
1,1,2-Trichloroethane 79-00-5 44. 5.0 
Tetrachloroethene 127-18-4 45. 5.0 
Dibromochloromethane 124-48-1 43. 5.0-
Chlorobenzene 108-90-7 44. 5.0 
Ethylbenzene 100-41-4 45. 5.0 
m,p-Xylene 136777-61-2 95. 5.0 
o-Xylene 95-47-6 47. 5.0 
Styrene 100-42-5 47. 5.0 
Bromoform 75-25-2 44. 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 47. 5.0 
1,3-Dichlorobenzene 541-73-1 45. 5.0 
1,4-Dichlorobenzene 106-46-7 44. 5.0 
1,2-Dichlorobenzene 95-50-1 45. 5.0 

LJ5185STANDARD Page 1 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
"')LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JON-96 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532MSD 
24-JON-96 
l 
062896-8260-J2 
1.00 

., ... , ..... ::.:,: ... :: .. s}r:::::::::;:::::::::~.:~, ... ::::, ... :::: ...... :.: .. , ...... : ... : .... :.::::::::.:::::::.:,:;::.:~D.bo.~i..'. •..... :r.fautta8.ii•k:~1::.i 
1,2-Dichloroethane-d4 I 108% l 84-122 

jToluene-d8 111\- 87-117 
jBromofluorobenzene 110% 83-118 

Chloromethane 74-87-3 41. 5.0 
Vinyl Chloride 75-01-4 43. 5.0 
Bromomethane 74-83-9 64. 5.0 
Chlo roe thane 75-00-3 72. 5.0 
Trichlorofluoro~ethane 75-69-4 43. 5.0 
Acetone 67-64-1 47. 10. 
1,1-Dichloroethene 75-35-4 41. 5.0 
Carbon Disulfide 75-15-0 42. 5.0 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,2-Dichloroethene 156-60-5 41. 5.0 
Vinyl Acetate 108-05-4 47. 10. 
1,1-Dichloroethane 75-34-3 53. 5.0 
2-Butanone 78-93-3 46. 10. 
cis-1,2-Dichloroethene 156-59-2 43. 5.0 
Chlorof,:,rm 67-66-3 43. 5.0 
1, 1, 1-T:C"ichloroethane 71-55-6 43. 5.0 
Carbon tetrachloride 56-23-5 44. 5.0 
1,2-Dichloroethane 107-06-2 45. 5.0 
Benzene 71-43-2 45. 5.0 
Trichloroethene 79-01-6 44. 5.0 
1,2-Dichloropropane 78-87-5 44. 5.0 
Bromodichloromethane 75-27-4 45. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-1 50. 10. 
cis-1,3-Dichloropropene 10061-01-5 43. 5.0 
Toluene 108-88-3 46. 5.0 
trans-1,3-Dichloropropene 10061-02-6 44. 5.0 
2-Hexanone 591-78-6 54. 10. 
1,1,2-Trichloroethane 79-00-5 46. 5.0 
Tetrachloroethene 127-18-4 44. 5.0 
Dibromochloromethane 124-48-1 44. 5.0 
Chlorobenzene 108-90-7 45. 5.0 
Ethylbenzene 100-41-4 45. 5.0 
m,p-Xylene 136777-61-2 95. 5.0 
a-Xylene 95-47-6 47. 5.0 
Styrene 100-42-5 46. 5.0 
Bromoform 75-25-2 47. 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 51. 5.0 
1,3-Dichlorobenzene 541-73-1 45. 5.0 
1,4-Dichlorobenzene 106-46-7 45. 5.0 
1,2-Dichlorobenzene 95-50-1 46. 5.0 

LJ5185STANDARD Page 1 000027 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
.. "'LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JtJN-96 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MSD 
24-JtJN-96 
1 
062996-8260-J2 
1.00 

., .• \.fa% •. :s.:L\r'.:x,:-.-d;q,d.i,b.i:;. .. _!1.;2.k,.s.:::,., . .>f.Jjf;;:,;,...1/lQt •.. _., .. , .• :.: ...... ,.,..};,_:.i:':.-_;:i ' .. ·:<'he)&.,.,,, 
1,2-Dichloroethane-d4 107\ 84-122 
Toluene-de 11ot 87-117 

!Bromofluorobenzene 110\ 83-118 

Chloromethane 74-87-3 42. 5.0 
Vinyl Chloride 75-01-4 44. 5.0 
Bromomethane 74-83-9 85. 5.0 
Chloroethane 75-00-3 74. 5.0 
Trichlorofluoromethane 75-69-4 48. 5.0 
Acetone 67-64-1 45. 10. B 
1,1-Dichl.oroethene 75-35-4 43. 5.0 
Carbon Disulfide 75-15-0 43. 5.0 
Methylene Chloride 75-09-2 43. 5.0 
trans-1,2-Dichloroethene 156-60-5 43. 5.0 
Vinyl Acetate 108-05-4 47. 10. 
1,1-Dichloroethane 75-34-3 44. 5.0 
2-Butanone 78-93-3 45. 10. 
cis-1,2-Dichloroethene 156-59-2 45. 5.0 
Chloroform 67-66-3 44. 5.0 
1,1,1-Trichloroethane 71-55-6 45. 5.0 
Carbon tetrachloride 56-23-5 48. 5.0 
1,2-Dichloroethane 107-06-2 47. 5.0 
Benzene 71-43-2 47. 5.0 
Trichloroethene 79-01-6 46. 5.0 
1,2-Dichloropropane 78-87-5 45. 5.0 
Bromodichloromethane 75-27-4 47. 5.0 
2-Chloroethylvinylether 110-75-8 180 20. 
4-Methyl-2-Pentanone 108-10-1 50. 10. 
cis-1,3-Dichloropropene 10061-01-5 45. 5.0 
Toluene 108-88-3 48. 5.0 
trans-1., 3 -Dichloropropene 10061-02-6 45. 5.0 
2-Hexanone 591-78-6 53. 10. 
1,1,2-Trichloroethane 79-00-5 48. 5.0 
Tetrachloroethene 127-18-4 47. 5.0 
Dibromochloromethane 124-48-1 46. 5.0 
Chlorobenzene 108-90-7 47. 5.0 
Ethylbenzene 100-41-4 48. 5.0 
m,p-Xylene 136777-61-2 100 5.0 
a-Xylene 95-47-6 so. 5.0 
Styrene 100-42-5 49. 5.0 
Bromoform 75-25-2 49. 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 52. 5.0 
1, 3-Dic:hlorobenzene 541-73-1 48. 5.0 
1,4-Dichlorobenzene 106-46-7 48. 5.0 
1, 2-Dic:hlorobenzene 95-50-1 48. 5.0 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
W'lLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 28-JUN-96 

l,2-Dichloroethane-d4 
jToluene-d8 
jBromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroet.hane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-1 
1,1-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-1,2-Dichloroethene 156-60-5 
Vinyl Ac:etate 108-05-4 
1,1-Dichloroethane 75-34-3 
2-Butanc,ne 78-93-3 
cis-1, 2 ·· Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Trichloroethane 71-55-6 
Carbon t:etrachloride 56-23-5 
1,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chlorc,ethyl vinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-1 
cis-1, 3 ·· Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanc:,ne 591-78-6 
1,1,2-Trichloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-1 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
a-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-l 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LJ5185STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

110% 87-117 
109% 83-118 

42. 5.0 
43. 5.0 
45. 5.0 
22. 5.0 
44. 5.0 
41. 10. 
42. 5.0 
42. 5.0 
42. 5.0 
43. 5.0 
43. 10. 
43. 5.0 
45. 10. 
44. 5.0 
44. 5.0 
44. 5.0 
44. 5.0 
45. 5.0 
46. 5.0 
48. 5.0 
45. 5.0 
47. 5.0 
190 20. 
so. 10. 
45. 5.0 
47. 5.0 
47. 5.0 
53. 10. 
49. 5.0 
46. 5.0 
47. 5.0 
48. 5.0 
47. 5.0 
100 5.0 
so. 5.0 
so. 5.0 
so. 5.0 
46. 5.0 
48. 5.0 
48. 5.0 
48. 5.0 

1 

38532LCS 
N/A 
1 
062896-8260-J2 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
-"'lLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559LCS 
N/A 
1 
062996-8260-J2 
1.00 

.... : •.. ,•,•,•,•:,k.~:-:-:-.-, .. .;;,.,., ... )~: ...... :.~-------.·-----··:: .... -.. d»L:L._; __ J,M@kt •.. ,::1~:,:i ... : . .:':t{t:\A:-i·~ji£L:_:_~.::J 
l,2-Dichloroethane-d4 107% 84-122 

!Toluene-dB 110% 87-117 
jBromofluorobenzene 110% 83-118 

Chloromethane 74-87-3 40. 5.0 
Vinyl Chloride 75-01-4 41. 5.0 
Bromomethane 74-83-9 26. 5.0 
Chloroethane 75-00-3 20. 5.0 
Trichlorofluoromethane 75-69-4 44. 5.0 
Acetone 67-64-1 43. 10. B 
1,1-Dichloroethene 75-35-4 41. 5.0 
Carbon Disulfide 75-15-0 42. 5.0 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,2-Dichloroethene 156-60-5 42. 5.0 
Vinyl Acetate 108-05-4 44. 10. 
1,1-Dichloroethane 75-34-3 42. 5.0 
2-Butanone 78-93-3 43. 10. 
cis-1,2-Dichloroethene 156-59-2 43. 5.0 
Chloroform 67-66-3 43. 5.0 
1,1,1-Trichloroethane 71-55-6 43. 5.0 
Carbon tetrachloride 56-23-5 45. 5.0 
1,2-Dichloroethane 107-06-2 45. 5.0 
Benzene 71-43-2 45. 5.0 
Trichloroethene 79-01-6 44. 5.0 
1,2-Dichloropropane 78-87-5 44. 5.0 
Bromodichloromethane 75-27-4 45. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-1 46. 10. 
cis-1,3-Dichloropropene 10061-01-5 43. 5.0 
Toluene 108-88-3 46. 5.0 
trans-J., 3-Dichloropropene 10061-02-6 44. 5.0 
2-Hexanone 591-78-6 49. 10. 
1,1,2-Trichloroethane 79-00-5 45. 5.0 
Tetrachloroethene 127-18-4 46. 5.0 
Dibromc>chloromethane 124-48-1 44. 5.0 
Chlorobenzene 108-90-7 45. 5.0 
Ethylbenzene 100-41-4 45. 5.0 
m,p-Xylene 136777-61-2 96. 5.0 
o-Xylene 95-47-6 47. 5.0 
Styrene 100-42-5 47. 5.0 
Bromoform 75-25-2 46. 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 47. 5.0 
1,3-Dichlorobenzene 541-73-1 46. 5.0 
1,4-Dichlorobenzene 106-46-7 45. 5.0 
1,2-Dichlorobenzene 95-50-1 45. 5.0 

LJ5185ST.ANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 

T...ATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
30-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38561LCS 
N/A 
1 
063096-8260-J2 
1.00 

~-:·:.:.:.}.:.:;.:::.: •• :><.:... .. , ... , ... i~i<.:-z..:w .. ·.···-: ..• ~.<-.. ·:''. ..... ::\ .. « .• '.; •.. '.~,Q2.•~t':::··: ... :2:.::;;{i;Y·'.?~:.~t$:...: .... ·.·.i 
l,2-Dichloroethane-d4 108\ 84-122 

!Toluene-dB 111% 87-117 
jBromofluorobenzene 112% 83-118 

Chloromethane 74-87-3 40. 5.0 
Vinyl Chloride 75-01-4 42. 5.0 
Bromomethane 74-83-9 27. 5.0 
Chlo roe thane 75-00-3 16. 5.0 
Trichlorofluoromethane 75-69-4 45. 5.0 
Acetone 67-64-1 45. 10. 
1,1-Dichloroethene 75-35-4 42. 5.0 
Carbon Disulfide 75-15-0 42. s.o 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,2-Dichloroethene 156-60-5 42. 5.0 
Vinyl Acetate 108-05-4 44. 10. 
1,1-Dichloroethane 75-34-3 42. 5.0 
2-Butanone 78-93-3 43. 10. 
cis-1,2-Dichloroethene 156-59-2 43. 5.0 
Chloroform 67-66-3 43. 5.0 
l,l,l-Trichloroethane 71-55-6 44. 5.0 
Carbon tetrachloride 56-23-5 47. 5.0 
1,2-Dichloroethane 107-06-2 46. s.o 
Benzene 71-43-2 46. s.o 
Trichloroethene 79-01-6 46. 5.0 
l,2-Dichloropropane 78-87-5 45. 5.0 
Bromodichloromethane 75-27-4 46. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-1 48. 10. 
cis-1,3-Dichloropropene 10061-01-5 45. 5.0 
Toluene 108-88-3 47. 5.0 
trans-1,3-Dichloropropene 10061-02-6 45. 5.0 
2-Hexanone 591-78-6 so. 10. 
1,1,2-Trichloroethane 79-00-5 48. 5.0 
Tetrachloroethene 127-18-4 47. 5.0 
Dibromochloromethane 124-48-1 46. 5.0 
Chlorobenzene 108-90-7 47. 5.0 
Ethylbenzene 100-41-4 47. 5.0 
m,p-Xylene 136777-61-2 98. 5.0 
a-Xylene 95-47-6 48. 5.0 
Styrene 100-42-5 48. 5.0 
Bromoform 75-25-2 48. 5.0 
l,l,2,2-Tetrachloroethane 79-34-5 48. 5.0 
l, 3-Dic:hlorobenzene 541-73-1 47. 5.0 
1,4-Dichlorobenzene 106-46-7 47. 5.0 
1,2-Dichlorobenzene 95-50-l 47. 5.0 

LJ518SSTANDARD Page l 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
.. .,LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JUN-96 
28-JUN-96 

l,2-Dichloroethane-d4 
!Toluene-dB 
iBromofluorobenzene 

i 1, 1-Dichlorc:>ethene 
!Benzene 
iTrichloroethene 
!Toluene so.a 
jChlorobenzene so.a 

LJ5l85STANDARD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

llH 87-117 
llH 83-118 

0.000 44.3 
0.000 42.6 
0.000 45.0 
0.000 43.8 

Page 1 

38532MS 
24-JUN-96 
1 
062896-8260-J2 
1.00 

85 
90 69-129 
88 68-128 

{)()(\l\:t2 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
H(')LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JUN-96 
29-JUN-96 

LAL Sample ID: 38559MS 
Date Received: 24-JUN-96 
Analytical Dilution: 1 
Analytical Batch ID: 062996-8260-J2 
Preparation Dilution: 1.00 

.,,.,.,,,., .. \ .• t:&,., •• -.:~:,, ••••• ,~.-•.•.• /: ••• :.:.: •.•.• s .... ,.,., ... , .. ,,.,., ... ,:·, •• t •••. , ••• ~~--v.1.dtC .... ,.: .... ,., .... : ..... , ... Jo6.i::taii.t~ ... ,:,,,,,,,,,::-:, 
l,2-Dichloroethane-d4 I 107t I 84-122 
Toluene-dB I 11ot I 87-117 

!Bromofluorobenzene I 110% I 83-118 

jl,l-Dichloroethene 
!Benzene 0.000 43.9 88 
/Trichloroethene 0.000 43.1 86 
!Toluene 50.0 0.000 44.8 90 
!Chlorobenzene 50.0 0.000 44.5 89 

LJ5185STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JON-96 
28-JON-96 

l,2-Dichloroethane-d4 
!Toluene-d8 
jBromofluorobenzene 

1,1-Dichloroethene 
Benzene 
Trichloroethene 

!Toluene 
!Chlorobenzene 

LJ5185STANDARD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

111\' 87-117 
110% 83-118 

45.0 90 
43.5 87 
46.0 92 
45.3 91 

Page 1 

2 
2 
2 
2 
3 

38532MSD 
24-JUN-96 
1 
062896-8260-J2 
1.00 

14 
11 
14 
13 
13 

62-124 
68-128 
65-125 
69-129 
68-128 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
'U()LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JUN-96 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MSD 
24-JUN-96 
1 
062996-8260-J2 
1.00 

:::::::t:::f ::;::::::t::=:::S:f :;;:s.mme.eAu.i::·t:::2::·:·::·:;·::::::::::::::::::::::t::·:::t;:::g:W,d.s.mf:'.-:·:·::::::·;:t;;:._2f ~~:h~ek.:.:::,:_:::,:. 
l,2-Dichloroethane-d4 I 107% I 84-122 

jToluene-d8 I 110% I 87-117 
!Bromofluorobenzene . I 110% l 83-118 

1,1-Dichloroethene 
Benzene 47.1 94 7 11 
Trichloroethene 46.0 92 7 14 
Toluene 47.9 96 7 13 
Chlorobenzene 50.0 47.4 95 6 13 

LJ5185STAND.ARD Page 1 

62-124 
68-128 
65-125 
69-129 
68-128 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
""'LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 28-JUN-96 

l,2-Dichloroethane-d4 
Toluene-de 

!Bromofluorobenzene 

50.0 
Chlorobenzene 50.0 

LJ5185STANDARD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

84 
92 

47.8 96 
46.8 94 
47.8 96 

Pagel 

38532LCS 
N/A 
l 
062896-8260-J2 
l.00 

65-125 
69-129 
68-128 

000036 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
""LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559LCS 
N/A 
l 
062996-8260-J2 
l.00 

1.::::·:::;.: •. ::: •• ::r:.t.:.:.;:;;::;.:::~L:.::.:::·::·::::····::.:.;:.:·Ji:::;::tt::2t:::Ld&.vti.i?::::::.:.:::·:;;_}:ii:-: •.. ~-- -· .::,'.:':~::1;;t1..~:~::.:::i~ 
l,2-Dichloroethane-d4 107% 84-122 

!Toluene-de 110% 87-117 
!Bromofluorobenzene 110% 83-118 

44.8 
44.5 65-125 

Toluene 45.8 92 69-129 
Chlc,robenzene 45.l 90 68-128 

LJS185STANDARD Pagel 
000037 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
.. '"'LATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 30-JUN-96 

l,2-Dichloroethane-d4 
!Toluene-dB 
jBromofluorobenzene 

Benzene 50.0 
Tri<:hloroethene 50.0 
Toluene 50.0 
Chlc:>robenzene 50.0 

LJ5185STANDARD 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

llH 
ll2t 

83 
46.5 93 
45.7 91 
47.2 94 
46.5 93 

Page 1 

38561LCS 
N/A 
1 
063096-8260-J2 
1.00 

62-124 
68-128 
65-125 
69-129 
68-128 

000038 



OCKHEED ANALYTICAL SERVICES 

~trument ID: GC/MS-J 

VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

Date/Time Analyzed: 28-JUN-96 15:25 
LAL Batch ID: 062ij96-8260-J2 

I 

iii~iiii;ii~~iiiR: 
12 HOUR STD 1219666 10.50 2253245 11.61 2314245 15.63 1828351 19.64 

UPPER LIMIT 2439332 11.00 4506490 12.11 4628490 16.13 3656702 20.14 

LOWER LIMIT 609833 10 1126622 11.11 1157122 15.13 914175 19.14 

!i:::::,,,1.lll!:st:., .. ,,,,~<;'.,,t,,,,.,.,,,,,.,,,,,, .. :,,,::i.:~r:::;,,;;:i;,:::::,,,:,,,<i;,, ... ,.:,,,:;;;§;,. &,,,,,,:,*8,;,#0.,.i, .. ,i;:,,,,,:;;;;;w;~;;~;:%,,.itc>.,,,., ,.,:~+.r+b,,.,,, .. ,#,;;:, .. ,.t.,.L,,,,:~=,=,.,h=:::=,.,.,,,.,@,. ,·.,,.;;::.,.,.,.:;:;;,,,,,;&.,.,.,.,,,,,.,,,· .,,,.,.,.,,,.,.,,,,.,,.%:,,,,, •. ,.,,,, ••• ·.,=,====··· .,···,·,.,.,.,,,.,,,, •• ,.,., •• ,,,,,.,,.,.,.·.,.,,;,,,.,.,., ,,,,,,.,,,.,,.,,,,,,,,,,,.,.·i=,.,:;:::,.,·,,,,,.,.,.,.,., , •.• ,,.,,.,,,.,,,,.,,,.:;,:;t,;:;~;i&. 
ethod Blank 38532MB 1321383 10.50 2373005 11.61 2427107 15.63 1924071 19.63 

6-58 

6-56 

6-58 

3-62 

ab Ctrl Sample 

6-58 

6-R37 

7-51 

7-33 

6-R36 

8-Dl 

7-15 

~-61 

is-001 
a/ 

~ 
.J 
&A UPPER LIMIT 
EA LOWER LIMIT 

UPPER LIMIT 
LOWER LIMIT 

= 
= 
= 

38532MS 1284181 

L7305-1 1281614 

L7305-4 1296600 

L7305-7 1277231 

38532LCS 1265424 

38532MSD 1277450 

L7305-10 1259988 

L7305-25 1089061 

L7305-28 1226654 

L7305-36 1235275 

L7305-42 1232830 

L7305-51 1204846 

L7305-63 1209586 

L7312-13 1330394 

+100\ of internal standard area 
-sot of internal standard area 

10.52 

10.52 

10.51 

10.51 

10.51 

10.52 

10.51 

10.52 

10.51 

10.51 

10.53 

10.51 

10.51 

10.51 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

2381208 

2296589 

2336549 

2277090 

2384369 

2376579 

2282662 

1955933 

2185910 

2211811 

2238842 

2175724 

2187835 

2397724 

11.63 2451471 

11.63 2344735 

11.62 2398587 

11.62 2350152 

11.62 2414876 

11.63 2414214 

11.62 2317665 

11.63 2005466 

11.62 2249236 

11.62 2272504 

11.64 2262463 

11.62 2219926 

11.62 2220261 

11.63 2428926 

IS1 (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

15.64 1995346 

15.64 1847622 

15.64 1884986 

15.64 1829655 

15.64 1980026 

15.64 1976328 

15.64 1840712 

15.64 1570589 

15.64 1750854 

15.64 1790477 

15.65 1777410 

15.64 1717159 

15.64 1788112 

15.64 1857086 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-d5 
1,4-Dichlorobenzene-d4 

19.64 

19.64 

19.64 

19.65 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 

19.66 

19.64 

19.64 

19.64 



OCKHEED ANALYTICAL SERVICES 

1trument ID: GC/MS-J 

12 HOUR STD 

UPPER LIMIT 

VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

4288372 

1072093 

Date/Time Analyzed: 29-JUN-96 13:06 
LAL Batch ID: 0629,96-8260-J2 

11.62 2203098 15.63 1801468 19.63 

12.12 4406196 16.13 3602936 20.13 

11.12 1101549 15.13 900734 19.13 

· ·;t#iiil% 'Vb: :;;;,;~if :,::\::t::::r :i; :\, i:,-:\::;+s::::;m: :11:::::<. 'Ah : ,,:,,.:::h:::: :::::1::::: '-:v:1i::::t:::::tH I1:1 ',:11m] ,f-::::tAii::, I/:<::1:t1Jtf 1>~ 
~thod Blank 

i-R04 

lb Ctrl Sample 

i-R04 

!-64 

7-54 

3-50 

3-48 

i-R04 

i-R34 

3S-002 

3-67 

3S-003 

S-001 

~-004 

~ 
~ 
~A UPPER LIMIT 
~ LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT = 

38559MB 1263033 

38559MS 1219148 

38559LCS 1229258 

38559MSD 1175278 

L7305-13 1246045 

L7305-16 1215367 

L7305-19 1218511 

L7305-22 1201404 

L7305-31 1215210 

L7305-39 1242859 

L7305-45 1228051 

L7305-54 1184610 

L7305-57 1236325 

L7305-60 1185499 

L7312-10 1237268 

+100\ of internal standard area 
-50\ of internal standard area 

10.50 

10.52 

10.51 

10.52 

10.52 

10.51 

10.52 

10.51 

10.52 

10.52 

10.51 

10.52 

10.51 

10.52 

10.51 

+a.so minutes of internal standard RT 
-a.so minutes of internal standard RT 

2240109 

2262417 

2273646 

2176258 

2253775 

2157698 

2149830 

2150694 

2169257 

2210127 

2206154 

2110334 

2221254 

2119800 

2217116 

11.62 2300109 

11.63 2310398 

11.62 2321478 

11.63 2220170 

11.63 2286481 

11.62 2215047 

11.63 2213297 

11.62 2209130 

11.63 2215934 

11.63 2247386 

11.63 2258728 

11.63 2148679 

11. 62 2256109 

11.63 2160425 

11.62 2282593 

ISl (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

15.63 1812323 

15.64 1913729 

15.64 1898419 

15.65 1819637 

15.64 1814010 

15.65 1738616 

15.64 1736714 

15.64 1768843 

15.64 1743630 

15.64 1759083 

15.64 1783936 

15.64 1710044 

15.64 1781008 

15.64 1723704 

15.64 1788272 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-ds 
1,4-Dichlorobenzene-d4 

19.63 

19.65 

19.64 

19.64 

19.64 

19.65 

19.65 

19.65 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 



JCKHEED ANALYTICAL SERVICES 

VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

trument ID: GC/MS-J 

:thod Blank 

-76 

-65 

:-D2 

,b Ctrl Sample 

-34 

,-ROB 

:A UPPER LIMIT 
:A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

I 
~ 

12 HOUR STD 

UPPER LIMIT 

38561MB 1234222 

L7312-l 1248127 

L7312-4 125231.0 

L7312-7 1218806 

38561LCS 1196558 

L7305-48 1262653 

L7312-l6 1250272 

= +100\ of internal standard area 
-50\ of internal standard area 

10.50 

10.51 

l.0.51. 

l.0.52 

10.50 

10.50 

10.52 

... 
s: 

= 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

2204176 

2212641. 

2204839 

2166896 

2173669 

2231139 

2231306 

Date/Time Analyzed: 30-JUN-96 11:02 
LAL Batch ID: 0630~6-8260-J2 

2195848 15.63 

4391696 16.13 3579504 

1097924 15.13 894876 

il •• 1rtZ;r ,.:;1.ti'.1:;i;~:r:rr:;·;;:;;:·:;;:··ix·:'.·::<:·;; :.;}!1:.:;\l:::1i;:;;:: 
ll.61 2249652 

ll..62 2282696 

ll.62 2245597 

ll.63 2209150 

ll.61 2243721 

ll.61 2262961 

11. 63 2269493 

IS1 (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

= 

= 

15.63 1805105 

15.64 1816997 

15.64 1778515 

15.64 1720052 

15.63 1840125 

15.63 1803171 

15.64 1785087 

Pentafluorobenzene 
l.,4-Difluorobenzene 
Chlorobenzene-d5 
1,4-Dichlorobenzene-d4 

19.63 

19.64 

19.64 

19.64 

19.63 

19.63 

19.64 



RUN LOGS / INJECTION LOGS 
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EPA METHOD 8270 (Semivolatile Organics) 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE: ORGANICS BY GC/MS 

'0 SEMI - VOLATILES 

Client .Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C2-64 
20-JUN-96 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 77% 27-111 
Nitrobenzene-d5 52% 40-114 
2-Fluorobiphenyl SH· 41-111 
2,4,6-Tribromophenol 95% 34-147 
Terchenvl-dl4 51% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2 - Chlorc,phenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-l <10. 10. 
l,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachle>roethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
I sophorc,ne 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chlorc,aniline 106-47-8 <20. 20. 
Hexachlc,robutadiene 87-68-3 <10. 10. 
4-Chlorc,-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlc,rocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. so. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. so. 

LJ3928STANDARD Page 1 

L7305-l03 
24-JON-96 
27-JON-96 
07029 6 - 82 70-i,. 
1 
l.00 

nooo4S 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

. 0 SEMI - VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C2-64 
20-JON-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-rnethylphenol 534-52-1 <50. 50. 
N-Nitrosodiphenylamine (1) 86-30-6, <10. 10. 
4-Brornophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlc)rophenol 87-86-5 <50. 50. 
Phenanthrene 85-01-8 <10. 10. 
Anthraceue 120-12-7 <10. 10. 
CarbazolE:! 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928STANDARD Page 2 
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LOCKHEED ANALYTICAL SERVICES 
SPMI-VOLATILE ORGANICS BY GC/MS 

1 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C7-54 
20-JUN-96 
02-JUL-96 
Water 
8270 SBMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 72% 27-111 
Nitrobenzene-d5 78% 40-114 
2-Fluorobiphenyl 71% 41-111 
2,4,6-Tribromophenol 81% 34-147 

jTe:rphenyl-d14 63% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Ni trosc,- di -n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2 -Me thyl11aph thalene 91-57-6 <10. 10. 
Hexachlorocyclopent~diene 77-47-4 <10. 10. 
2,4,6-Tr:Lchlorophenol 88-06-2 <10. 10. 
2,4,5-Tr:i.chlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. 50. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. 50. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

1 SEMI -VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C7-54 
20-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinit.ro-2-methylphenol 534-52-1 <50. so. 
N-Ni trosc1diphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlcirophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazolei 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenz;ylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(1,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

'0 SEMI -VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D8-50 
20-JUN-96 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 77% 27-111 
Nitrobenzene-dS 69% 40-114 
2-Fluorobiohenyl 53% 41-111 
2,4,6-Tribromophenol 77% 34-147 
Terohenyl-dl4 53% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <51. 51. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 15. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <51. 51. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <51. 51. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <51. 51. 
4-Nitrophenol 100-02-7 <51. 51. 

LJ3928STANDARD Page 1 
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LOCKHEED ANALYTICAL SERVICES 
c~MI-VOLATILE ORGANICS BY GC/MS 

0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D8-50 
20-JON-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES 38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <51. 51. 
N-Nitrosodiphenylamine ( 1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <51. 51. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 3.5 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo{k)fluoranthene 207-08-9 <10. 10. 
Benzo{a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928STANDARI> Page 2 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

'0 SEMI - VOLATILES 

Client Sample ID: 
Date Collected: 
Date Ana.lyzed: 
Matrix: 

D8-48 
20-JUN-96 
02-JUL-96 
Water 

QC Group: 8270 SEMI-VOLATILES_38495 

12-Fluorophenol 
jPhenol-d5 
jNitrobenzene-d5 
12-Fluorobiphenyl 
12,4,6-Tribromophenol 
1Terphenyl-dl4 

Phenol 108-95-2 
bis(2-Chloroethyl)ether 111-44-4 
2-Chlorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
Benzyl alcohol 100-51-6 
1,2-Dichlorobenzene 95-50-1 
2-Methylphenol 95-48-7 
bis(2-chloroisopropyl)ether 108-60-1 
4-Methylphenol 106-44-5 
N-Nitros<:.>-di-n-propylamine 621-64-7 
Hexachloroethane 67-72-1 
Nitrobenzene 98-95-3 
Isophorone 78-59-1 
2-Nitrophenol 88-75-5 
2,4-Dimet:hylphenol 105-67-9 
Benzoic acid 65-85-0 
bis(2-Chloroethoxy)methane 111-91-1 
2,4-Dichlorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-1 
Naphthaleme 91-20-3 
4-Chloroaniline 106-47-8 
Hexachlorobutadiene 87-68-3 
4-Chloro·3-methylphenol 59-50-7 
2-Methylnaphthalene 91-57-6 
Hexachlorocyclopentadiene 77-47-4 
2,4,6-Trichlorophenol 88-06-2 
2,4,5-Trichlorophenol 95-95-4 
2-Chloronaphthalene 91-58-7 
2 - Ni troan.i 1 ine 88-74-4 
Dimethylphthalate 131-11-3 
Acenaphthylene 208-96-8 
2,6-Dini~rotoluene 606-20-2 
3-Nitroaniline 99-09-2 
Acenaphthene 83-32-9 
2,4-Dinitrophenol 51-28-5 
4-Nitrophenol 100-02-7 

LJ3928STANDARD Page 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

30%- * 31-110 
59%- 27-111 
68%- 40-114 
57%- 41-111 
66%- 34-147 
62%- 33-141 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Cl SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D8-48 
20-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES 38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachl,::irophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylben:~ylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)c:1.nthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno ( 1 ,, 2 , 3 - cd) pyrene 193-39-5 <10. 10. 
Dibenz (a,. h) anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

') SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D8-48 
20-JUN-96 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 55% 27-111 
Nitrobenzene-dS 68%- 40-ll.4 
2-Fluorobiohenvl 60t 41-111 
2,4,6-Tribromophenol 67t 34-147 
Terphenyl-dl4 61%- 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimet:hylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. 50. 
bis(2-Chl.oroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol l.20-83-2 <l.0. l.O. 
l.,2,4-Tri.chlorobenzene l.20-82-l <l.0. 10. 
Naphthalene 91-20-3 <l.0. l.O. 
4-Chloroaniline l.06-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <l.0. l.O. 
4-Chloro-3-rnethylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91.-57-6 <l.0. l.O. 
Hexachlorocyclopentadiene 77-47-4 <l.0. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. l.O. 
2-Chloronaphthalene 91.-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. l.O. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. so. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D8-48 
20-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SZMI-VOLATILE: ORGANICS BY GC/MS 

'0 SEMI -VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-R04 .. 
21-JUN-96 
02-JUL-96 
Water 

QC Group: 8270 SEMI-VOLATILES_38495 

jPhenol-d5 
jNitrobenzene-d5 

henol 

Phenol 108-95-2 
bis(2-Chloroethyl)ether 111-44-4 
2-Chlorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
Benzyl alcohol 100-51-6 
1,2-Dichlorobenzene 95-50-1 
2-Methylphenol 95-48-7 
bis(2-chloroisopropyl)ether 108-60-1 
4-Methylphenol 106-44-5 
N-Nitroso-di-n-propylamine 621-64-7 
Hexachloroethane 67-72-1 
Nitrobenzene 98-95-3 
Isophorone 78-59-1 
2-Nitrophenol 88-75-5 
2,4-Dimethylphenol 105-67-9 
Benzoic acid 65-85-0 
bis(2-Chloroethoxy)methane 111-91-1 
2, 4-Di_chlorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-1 
Naphthalene 91-20-3 
4-Chloroaniline 106-47-8 
Hexachloc-obutadiene 87-68-3 
4-Chloro-3-methylphenol 59-50-7 
2-Methylnaphthalene 91-57-6 
Hexachlorocyclopentadiene 77-47-4 
2, 4, 6-Tr.i.chlorophenol 88-06-2 
2,4,5-Tr:Lchlorophenol 95-95-4 
2-Chloronaphthalene 91-58-7 
2-Nitroa.niline 88-74-4 
Dimethylphthalate 131-11-3 
Acena.phthylene 208-96-8 
2,6-Dinitrotoluene 606-20-2 
3-Nitroaniline 99-09-2 
Acenaphthene 83-32-9 
2, 4-Dinit:rophenol 51-28-5 
4-Nitrophenol 100-02-7 

LJ3928STANDARD Page 
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Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-107 
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67% 
75% 
70% 
55% 
79% 
44% 

<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<50. 
<10. 
<50. 
<50. 

1 

r:,:,.,, ..•.• c:ta:m:±:i±:s )•--••·' 
31-110 
27-111 
40-114 
41-111 
34-147 
33-141 

10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
20. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
50. 
10. 
50. 
50. 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

70 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C6-R04 ---
21-JUN-96 
02-JUL-96 
Water 

QC Group: 8270 SEMI-VOLATILES 38495 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorciphenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachl c::>robenz ene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dic:hlorobenzidine 
Benzo(a)anthracene 
Chrysem~ 
bis ( 2 -Et:hylhexyl} phthalate 
Di-n-oct:ylphthalate 
Benzo(b}fluoranthene 
Benzo(k}fluoranthene 
Benzo(a}pyrene 
Indeno(l,2,3-cd}pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

132-64-9 
121-14-2 

84-66-2 
7005-72-3 

86-73-7 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 

120-12-7 
86-74-8 
84-74-2 

206-44-0 
129-00-0 

85-68-7 
91-94-1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<50. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

10. 
10. 
10. 
10. 
10. 
20. 
so. 
10. 
10. 
10. 
so. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
~ ·0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D6-R34 
21-JUN-96 
03-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

I . . . .. •, .•. . . . . . ..... ··.·.·.·.·.···.;-;,;:::::::-:::::>:-., 

:::\/.<<,,;,: .. ·.:.:.:· ... s~abl~~i- ., .... : .......... , · :--· .. · · ·. ::;~kw::t 
2-Fluorophenol 49% 31-110 
Phenol-d5 65% 27-111 
Nitrobenzene-d5 79% 40-114 
2-Fluorobiphenyl 66% 41-111 
2,4,6-Tribromophenol 79% 34-14 7 
Terphenyl-dl4 97% 33-141 

Phenol 108-95-2 <11. 11. 
bis(2-Chloroethyl)ether 111-44-4 <11. 11. 
2-Chlorophenol 95-57-8 <11. 11. 
1,3-Dichlorobenzene 541-73-1 <11. 11. 
1,4-Dichlorobenzene 106-46-7 <11. 11. 
Benzyl alcohol 100-51-6 <22. 22. 
1,2-Dichlorobenzene 95-50-1 <11. 11. 
2-Methylphenol 95-48-7 <11. 11. 
bis(2-chloroisopropyl)ether 108-60-1 <11. 11. 
4-Methylphenol 106-44-5 <11. 11. 
N- Ni trosc,- di -n -propylamine 621-64-7 <11. 11. 
Hexachloroethane 67-72-1 <11. 11. 
Nitrobenzene 98-95-3 <11. 11. 
Isophorone 78-59-1 <11. 11. 
2-Nitrophenol 88-75-5 <11. 11. 
2,4-Dimethylphenol 105-67-9 <11. 11. 
Benzoic acid 65-85-0 <55. 55. 
bis(2-Chloroethoxy)methane 111-91-1 <11. 11. 
2,4-Dichlorophenol 120-83-2 <11. 11. 
1,2,4-Trichlorobenzene 120-82-1 <11. 11. 
Naphthalene 91-20-3 18. 11. 
4-Chloroaniline 106-47-8 <22. 22. 
Hexachlorobutadiene 87-68-3 <11. 11. 
4-Chloro-3-methylphenol 59-50-7 <22. 22. 
2-Methylnaphthalene 91-57-6 20. 11. 
Hexachlorocyclopentadiene 77-47-4 <11. 11. 
2,4,6-Trichlorophertol 88-06-2 <11. 11. 
2,4,5-Trichlorophenol 95-95-4 <11. 11. 
2-Chloronaphthalene 91-58-7 <11. 11. 
2-Nitroaniline 88-74-4 <55. 55. 
Dimethylphthalate 131-11-3 <11. 11. 
Acenaphthylene 208-96-8 <11. 11. 
2,6-Dinitrotoluene 606-20-2 <11. 11. 
3-Nitroaniline 99-09-2 <55. 55. 
Acenaphthene 83-32-9 3.4 11. 
2,4-Dinitrophenol 51-28-5 <55. 55. 
4-Nitrophenol 100-02-7 <55. 55. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
p-~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D6-R34 ... 
21-JUN-96 
03-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <11. 11. 
2,4-Dinitrotoluene 121-14-2 <11. 11. 
Diethylphthalate 84-66-2 <11. 11. 
4-Chlorophenyl-phenylether 7005-72-3 <11. 11. 
Fluorene 86-73-7 <11. 11. 
4-Nitroaniline 100-01-6 <22. 22. 
4, 6-Dinit:ro-2 -methylphenol 534-52-1 <55. 55. 
N-Nitrosodiphenylamine (1) 86-30-6 <11. 11. 
4-Bromophenyl-phenylether 101-55-3 <11. 11. 
Hexachlorobenzene 118-74-1 <11. 11. 
Pentachle>rophenol 87-86-5 <55. 55. 
Phenanthrene 85-01-8 <11. 11. 
Anthracene 120-12-7 <11. 11. 
Carbazolei 86-74-8 <11. 11. 
Di-n-butylphthalate 84-74-2 <11. 11. 
Fluoranthene 206-44-0 <11. 11. 
Pyrene 129-00-0 <11. 11. 
Butylbenzylphthalate 85-68-7 <11. 11. 
3,3'-Dich.lorobenzidine 91-94-1 <22. 22. 
Benzo(a)anthracene 56-55-3 <11. 11. 
Chrysene 218-01-9 <11. 11. 
bis(2-Ethylhexyl)phthalate 117-81-7 340 11. 
Di-n-octylphthalate 117-84-0 <11. 11. 
Benzo(b)fluoranthene 205-99-2 <11. 11. 
Benzo(k)fluoranthene 207-08-9 <11. 11. 
Benzo(a)pyrene 50-32-8 <11. 11. 
Indeno(l,2,3-cd)pyrene 193-39-5 <11. 11. 
Dibenz(a,h)anthracene 53-70-3 <11. 11. 
Benzo(g,h,i)perylene 191-24-2 <11. 11. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

1 SEMI-VOLATILES 

Client Sample ID: D7-34 
21-JUN-9-6 
03-JUL-96 
Water 

Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 8270 SEMI-VOLATILES_38495 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terohenyl-d14 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

14% * 31-110 
50% 27-111 
65% 40-114 
55% 41-111 
45% 34-147 
20% * 33-141 

L7305-lll 
24-JUN-96 
27-JUN-96 
070396-8270-K 
1 
1. 01 

------Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chJ.oroisopropyl)ether 108-60-l <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-l <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimet:hylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <51. 51. 
bis{2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
l,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methyl11aphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Tr:i.chlorophenol 88-06-2 <10. 10. 
2,4,5-Tr:i.chlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <51. 51. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <51. 51. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <51. 51. 
4-Nitrophenol 100-02-7 <51. 51. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
r-~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

D7-34 
21-JUN-96 
03-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylpl1thalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <51. 51. 
N-Nitrosc:>diphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlol~obenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <51. 51. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazolei 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a}anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl}phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo (b} t·luoranthene 205-99-2 <10. 10. 
Benzo(k}fluoranthene 207-08-9 <10. 10. 
Benzo(a}pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd}pyrene 193-39-5 <10. 10. 
Dibenz(a,h}anthracene 53-70-3 <10. 10. 
Benzo(g,h,i}perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
~~MI-VOLATILE ORGANICS BY GC/MS 

0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

I3-67 
21-JUN-96 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 51% 27-111 
Nitrobenzene-dS 67% 40-114 
2-Fluorobiphenyl 49%- 41-111 
2,4,6-Tribromophenol 59%- 34-147 
Terphenvl·dl4 19%- * 33-141 

L7305-112 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.00 

--Phenol 108-95-2 <10. 10. 
bis{2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-S <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis{2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenz:ene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. 50. 
bis(2·Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Tr.i.chlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4 -Chloro·-3 ·methylphenol 59-50-7 <20. 20. 
2-Methyl11aphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. so. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinit:rophenol 51-28-5 <50. 50. 
4-Nitrophenol 100-02-7 <50. 50. 

LJ3928STANDAR.r> Page l 0000~1' 



LOCKHEED ANALYTICAL SERVICES 
SF.MI-VOLATILE ORGANICS BY GC/MS 

1 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

I3-67 
21-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-rnethylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylarnine (1) 86-30-6 <10. 10. 
4-Brornoph.enyl-phenylether 101-55-3 <10. 10. 
Hexachlo:robenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. 50. 
Phenanth:rene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)f'luoranthene 205-99-2 <10. 10. 
Benzo(k)f'luoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928STANDARD Page 2 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

I3-67 ... 
21-JUN-96 
03-JOL-96 
Water 

QC Group: 8270 SEMI-VOLATILES_38495 

Phenol-dS 
Nitrobenzene-dS 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenvl-dl4 

Phenol 108-95-2 
bis{2-Chloroethyl)ether 111-44-4 
2-Chlorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
Benzyl alcohol 100-51-6 
1,2-Dichlorobenzene 95-50-1 
2-Methylphenol 95-48-7 
bis(2-chloroisopropyl)ether 108-60-1 
4-Methylphenol 106-44-5 
N-Nitrosi:,-di-n-propylamine 621-64-7 
Hexachlo:coethane 67-72-1 
Ni trobemi:ene 98-95-3 
Isophorone 78-59-1 
2-Nitrophenol 88-75-5 
2,4-Dimethylphenol 105-67-9 
Benzoic acid 65-85-0 
bis{2-Chloroethoxy)methane 111-91-1 
2,4-Dichlorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-1 
Naphthalene 91-20-3 
4-Chloroaniline 106-47-8 
Hexachlorobutadiene 87-68-3 
4-Chloro-3-methylphenol 59-50-7 
2-Methylnaphthalene 91-57-6 
Hexachlorocyclopentadiene 77-47-4 
2,4,6-Trichlorophenol 88-06-2 
2,4,5-Trichlorophenol 95-95-4 
2-Chloronaphthalene 91-58-7 
2-Nitroaniline 88-74-4 
Dimethylphthalate 131-11-3 
Acenaphthylene 208-96-8 
2,6-Dinitrotoluene 606-20-2 
3-Nitroaniline 99-09-2 
Acenaphthene 83-32-9 
2,4-Dinitrophenol 51-28-5 
4 - Ni trophenol 100-02-7 

LJ3928STANDARD Paqe 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

33% 27-111 
62%- 40-114 
51% 41-111 
40%- 34-147 
85%- 33-141 

<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<20. 20. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. 50. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<20. 20. 
<10. 10. 
<20. 20. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. 50. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. so. 
<10. 10. 
<50. so. 
<50. 50. 

l 

L7305-ll2 
24-JUN-96 
27-JUN-96 
070396-8270-K 
l 
1.00 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOIATILE ORGANICS BY GC/MS 
F' , ') SEMI -VOIA't'ILES 

Client Sample ID: 
Date Collt:lCted: 
Date Analyzed: 
Matrix: 

I3-67 
21-JUN-9-6 
03-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
D:3-te Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-V0IATILES_38495 Analytical Dilution: 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ3928STANDARD 

132-64-9 
121-14-2 

84-66-2 
7005-72-3 

86-73-7 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 

120-12-7 
86-74-8 
84-74-2 

206-44-0 
129-00-0 

85-68-7 
91-94-1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

Preparation Dilution: 

<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<50. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
4.7 

<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

10. 
10. 
10. 
10. 
10. 
20. 
50. 
10. 
10. 
10. 
50. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

Page 2 

L7305-112 
24-JUN-96 
27-JUN-96 
070396-8270-K 
1 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 30% 27-111 
Nitrobenzene-dS 43% 40-114 
2-Fluorobiohenvl 41% 41-111 
2,4,6-Tribromophenol 45% 34-147 
Terphenyl-dl4 78% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. 50. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. 50. 

LJ3928STANDARD Page 1 

38495MB 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

38495MB 
N/A 
27-JUN-96 
070296-8270-K 
1 
1.00 

.,.,.,,,,,,,,,.,.,.:,:::::::::::,:,:,:,:,:,;::,,,,,,,,,,,,,,. · ,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . ,:·:·:·:·. · · · · :,:,:.:.,,,,.·.·.,.,.·.,., · · : · · ,::.:,,,,,:,:,:. · · · · · · · ... ··'.:.:.:.·.:.·.:.:.:.:.:.' .. :.:.,:::::::::::::.:'.::.,:.::,::::::,:::,:,, ,,,,:::, ?:::.::.:,.:'.:,.:=::.::.:,. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,:,:,:,:,:Bhii{~;;i:=r-fiii:'ii'''' .·::-::::-,., · ,,., '· ·n,...,:.,;:, ,.,.· ·. · '· ' ,. 
•.· .. · .•... • ... '•''•'• ......... -.· •. -•. · .. ·.· -:-:-:,;.:-:-:-:-:-:-:-:-:-:-:,:-:-:,;.:-:·,•,•.•,•,•,·,•,•,•,•,•:-:-:-:-.-.·.-.•,·.·.·····::::::::::::::=::;.:-::::::::::{tt:ttt=·... .•. . • ··:·::•:;:;:.:.:-:-; ·,•,•,•,·'.·> :-:,·.·-:-·-·-······:-:-:-:-:-:-:-:-:-:-:-:-:~~w.~=~~--· ·.·.·.·.·,·,· .· ... ·.· ··..;.ft .. .n····· .· ·.·. . .. 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-rnethylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylarnine (1) 86-30-6 <10. 10. 
4-Brornophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracen.e 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10 .. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Eth.ylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Efl,.ank 
N/A 
03-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 29\ 27-111 
Nitrobenzene-dS 46% 40-114 
2-Fluorobiphenyl 44% 41-111 

12,4,6-Tribromophenol 38\ 34-147 
!Terphenyl-dl4 110% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitroben.zene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Ch.loroethoxy)methane 111-91-1 <10. 10. 
2,4-Dich.lorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenapht.hylene 208-96-8 <10. 10. 
2,6-Dinjtrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. so. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. 50. 
4-Nitrophenol 100-02-7 <50. so. 

LJ3928STANDAPD Page 1 

38495MB 
N/A 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method ~lank 
N/A 
03-JUL-96 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 

Dibenzofuran 
2,4-Dinitrotoluene 
Diethylphthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-Nitroaniline 
4,6-Dinitro-2-methylphenol 
N-Nitrosc::.,diphenylamine (1) 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlc:,rophenol 
Phenanth:cene 
Anthrace11e 
Carbazolt~ 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3'-Dichlorobenzidine 
Benzo(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ3928STANDARD 

132-64-9 
121-14-2 

84-66-2 
7005-72-3 

86-73-7 
100-01-6 
534-52-1 

86-30-6 
101-55-3 
118-74-1 

87-86-5 
85-01-8 

120-12-7 
86-74-8 
84-74-2 

206-44-0 
129-00-0 

85-68-7 
91-94-1 
56-55-3 

218-01-9 
117-81-7 
117-84-0 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

Preparation Dilution: 

<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<50. 
<10. 
<10. 
<10. 
<50. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<20. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 
<10. 

10. 
10. 
10. 
10. 
10. 
20. 
so. 
10. 
10. 
10. 
so. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
20. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

Page 2 

38495MB 
N/A 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: C6-R04 LAL Sample ID: 
Date Collected: 21-JUN-96 Date Received: 
Date Analyzed: 02-JUL-96 Date Extracted: 

QC Group: 
Analytical Batch ID: 

8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 66% 27-111 
Nitrobenzene-d5 62% 40-114 

12-Fluorobiphenyl 62% 41-111 
88% 34-147 
41% 33-141 

Phenol 108-95-2 74. 10. 
bis (2-Chl,:,roethyl) ether 111-44-4 55. 10. 
2-Chlorophenol 95-57-8 60. 10. 
1, 3 -Dichl,:,robenzene 541-73-1 25. 10. 
1,4-Dichlorobenzene 106-46-7 25. 10. 
Benzyl alcohol 100-51-6 64. 20. 
1,2-Dichlorobenzene 95-50-1 27. 10. 
2-Methylphenol 95-48-7 65. 10. 
bis(2-chloroisopropyl)ether 108-60-1 40. 10. 
4-Methylphenol 106-44-5 71. 10. 
N-Nitroso-di-n-propylamine 621-64-7 61. 10. 
Hexachloroethane 67-72-1 24. 10. 
Nitrobenzene 98-95-3 60. 10. 
Isophorone 78-59-1 72. 10. 
2-Nitrophenol 88-75-5 51. 10. 
2,4-Dimethylphenol 105-67-9 73. 10. 
Benzoic acid 65-85-0 84. 51. 
bis(2-Chloroethoxy)methane 111-91-1 67. 10. 
2,4-Dichlorophenol 120-83-2 71. 10. 
1,2,4-Trichlorobenzene 120-82-1 33. 10. 
Naphthalene 91-20-3 39. 10. 
4-Chloroaniline 106-47-8 84. 20. 
Hexachlorobutadiene 87-68-3 27. 10. 
4-Chloro-3-methylphenol 59-50-7 78. 20. 
2-Methylnaphthalene 91-57-6 54. 10. 
Hexachlorocyclopentadiene 77-47-4 3.2 10. 
2,4,6-Trichlorophenol 88-06-2 77. 10. 
2,4,5-Trichlorophenol 95-95-4 75. 10. 
2-Chloronaphthalene 91-58-7 63. 10. 
2-Nitroaniline 88-74-4 88. 51. 
Dimethylphthalate 131-11-3 76. 10. 
Acenaphthylene 208-96-8 73. 10. 
2,6-Dinitrotoluene 606-20-2 82. 10. 
3-Nitroaniline 99-09-2 82. 51. 
Acenaphthene 83-32-9 71. 10. 
2,4-Dinitrophenol 51-28-5 89. 51. 
4-Nitrophenol 100-02-7 93. 51. 

LJ3928STANDARD Page 1 

38495MS 
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1 
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J 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: C6-R04 LAL Sample ID: 
Date Collected: 21-JUN-96 Date Received: 
Date Analyzed: 02-JUL-96 Date Extracted: 

QC Group: 
Analytical Batch ID: 

8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 78. 10. 
2,4-Dinitrotoluene 121-14-2 90. 10. 
Diethylphthalate 84-66-2 80. 10. 
4-Chlorophenyl-phenylether 7005-72-3 73. 10. 
Fluorene 86-73-7 79. 10. 
4-Nitroaniline 100-01-6 96. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 93. 51. 
N-Nitrosodiphenylamine (1) 86-30-6 68. 10. 
4-Bromophenyl-phenylether 101-55-3 63. 10. 
Hexachlorobenzene 118-74-1 74. 10. 
Pentachlorophenol 87-86-5 87. 51. 
Phenanthrene 85-01-8 76. 10. 
Anthracene 120-12-7 78. 10. 
Carbazole 86-74-8 88. 10. 
Di-n-butylphthalate 84-74-2 74. 10. 
Fluoranthene 206-44-0 82. 10. 
Pyrene 129-00-0 73. 10. 
Butylbenzylphthalate 85-68-7 74. 10. 
3,3'-Dichlorobenzidine 91-94-1 67. 20. 
Benzo(a)anthracene 56-55-3 74. 10. 
Chrysene 218-01-9 77. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 89. 10. 
Di-n-octylphthalate 117-84-0 74. 10. 
Benzo(b)fluoranthene 205-99-2 70. 10. 
Benzo(k)fluoranthene 207-08-9 70. 10. 
Benzo(a)pyrene 50-32-8 71. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 74. 10. 
Dibenz(a,h)anthracene 53-70-3 76. 10. 
Benzo(g,h,i)perylene 191-24-2 77. 10. 

LJ3928STANDARD Page 2 

38495MS 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date .Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
.Analytical Batch ID: 
.Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 90% 27-111 
Nitrobenzene-d5 89% 40-114 

!2-Fluorobiphenyl 78% 41-111 
j2,4,6-Tribromophenol 100% 34-147 
jTerphenyl-dl4 61% 33-141 

38495MSD 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 

--Phenol 108-95-2 100 10. 
bis(2-Chloroethyl)ether 111-44-4 79. 10. 
2-Chlorophenol 95-57-8 80. 10. 
1,3-Dichlorobenzene 541-73-1 36. 10. 
1,4-Dichlorobenzene 106-46-7 36. 10. 
Benzyl alcohol 100-51-6 99. 20. 
1,2-Dichlorobenzene 95-50-1 39. 10. 
2-Methylphenol 95-48-7 99. 10. 
bis(2-chloroisopropyl)ether 108-60-1 57. 10. 
4-Methylphenol 106-44-5 110 10. 
N-Nitroso-di-n-propylamine 621-64-7 93. 10. 
Hexachloroethane 67-72-1 37. 10. 
Nitrobenzene 98-95-3 83. 10. 
Isophorone 78-59-1 100 10. 
2-Nitrophenol 88-75-5 65. 10. 
2,4-Dimethylphenol 105-67-9 100 10. 
Benzoic acid 65-85-0 99. 51. 
bis(2-Chloroethoxy)methane 111-91-1 94. 10. 
2,4-Dichlorophenol 120-83-2 87. 10. 
1,2,4-Trichlorobenzene 120-82-1 46. 10. 
Naphthalene 91-20-3 55. 10. 
4-Chloroaniline 106-47-8 110 20. 
Hexachlorobutadiene 87-68-3 40. 10. 
4-Chloro-3-methylphenol 59-50-7 100 20. 
2-Methylnaphthalene 91-57-6 73. 10. 
Hexachlorocyclopentadiene 77-47-4 4.6 10. J 
2,4,6-Trichlorophenol 88-06-2 74. 10. 
2,4,5-Trichlorophenol 95-95-4 85. 10. 
2-Chloronaphthalene 91-58-7 81. 10. 
2-Nitroaniline 88-74-4 110 51. 
Dimethylphthalate 131-11-3 96. 10. 
Acenaphthylene 208-96-8 88. 10. 
2, 6 - Dini t.rotol uene 606-20-2 110 10. 
3-Nitroaniline 99-09-2 94. 51. 
Acenaphthene 83-32-9 88. 10. 
2,4-Dinit:rophenol 51-28-5 120 51. 
4-Nitrophenol 100-02-7 94. 51. 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JUN-96 
02-JUL-96 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 98. 10. 
2,4-Dinitrotoluene 121-14-2 110 10. 
Diethylphthalate 84-66-2 97. 10. 
4-Chlorophenyl-phenylether 7005-72-3 91. 10. 
Fluorene 86-73-7 99. 10. 
4-Nitroaniline 100-01-6 100 20. 
4,6-Dinitro-2-methylphenol 534-52-1 120 51. 
N-Nitrosodiphenylamine (1) 86-30-6 91. 10. 
4-Bromophenyl-phenylether 101-55-3 79. 10. 
Hexachlorc,benzene 118-74-1 97. 10. 
Pentachlorophenol 87-86-5 110 51. 
Phenanthreine 85-01-8 97. 10. 
Anthracenei 120-12-7 97. 10. 
Carbazole 86-74-8 100 10. 
Di-n-butylphthalate 84-74-2 95. 10. 
Fluorantheine 206-44-0 99. 10. 
Pyrene 129-00-0 88. 10. 
Butylbenzylphthalate 85-68-7 95. 10. 
3,3'-Dichlorobenzidine 91-94-1 58. 20. 
Benzo(a)anthracene 56-55-3 93. 10. 
Chrysene 218-01-9 95. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 100 10. 
Di-n-octylphthalate 117-84-0 95. 10. 
Benzo(b)fluoranthene 205-99-2 89. 10. 
Benzo(k)fJ.uoranthene 207-08-9 88. 10. 
Benzo(a)pyrene 50-32-8 89. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 89. 10. 
Dibenz(a,h)anthracene 53-70-3 91. 10. 
Benzo(g,h,i)perylene 191-24-2 90. 10. 

LJ3928STANDARD Page 2 

38495MSD 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl-Sample 
N/A 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 49% 27-111 
Nitrobenzene-dS 64% 40-114 
2-Fluorobiphenvl 67% 41-111 
2,4,6-Tribromophenol 78% 34-147 
Terphenvl-dl4 88% 33-141 

Phenol 108-95-2 56. 10. 
bis(2-Chloroethyl)ether lll-44-4 56. 10. 
2-Chlorophenol 95-57-8 40. 10. 
1,3-Dichlorobenzene 541-73-1 26. 10. 
1,4-Dichlorobenzene 106-46-7 28. 10. 
Benzyl alcohol 100-51-6 71. 20. 
1,2-Dichlorobenzene 95-50-1 28. 10. 
2-Methylphenol 95-48-7 64. 10. 
bis(2-chloroisopropyl)ether 108-60-1 37. 10. 
4-Methylphenol 106-44-5 66. 10. 
N-Nitroso-di-n-propylamine 621-64-7 71. 10. 
Hexachloroethane 67-72-1 25. 10. 
Nitrobenzene 98-95-3 53. 10. 
Isophorone 78-59-1 81. 10. 
2 -Ni trophenol 88-75-5 29. 10. 
2,4-Dimethylphenol 105-67-9 67. 10. 
Benzoic acid 65-85-0 8.1 so. 
bis(2-Chloroethoxy)methane lll-91-l 68. 10. 
2,4-Dichlorophenol 120-83-2 46. 10. 
1,2,4-Trichlorobenzene 120-82-1 27. 10. 
Naphthalene 91-20-3 31. 10. 
4-Chloroaniline 106-47-8 90. 20. 
Hexachlorobutadiene 87-68-3 25. 10. 
4-Chloro-3-methylphenol 59-50-7 80. 20. 
2-Methylnaphthalene 91-57-6 33. 10. 
Hexachlo:rocyclopentadiene 77-47-4 <10. 10. 
2, 4, 6-Trichlo_rophenol 88-06-2 56. 10. 
2,4,5-Tr.i.chlorophenol 95-95-4 58. 10. 
2-Chloronaphthalene 91-58-7 37. 10. 
2-Nitroaniline 88-74-4 92. so. 
Dimethylphthalate 131-11-3 83. 10. 
Acenaphthylene 208-96-8 52. 10. 
2,6-Dinitrotoluene 606-20-2 85. 10. 
3-Nitroaniline 99-09-2 95. so. 
Acenaphthene 83-32-9 53. 10. 
2,4-Dinit:rophenol 51-28-5 26. 50. 
4-Nitrophenol 100-02-7 51. 50. 

LJ3928STANDARD Page 1 

3849SLCS 
N/A 
27-JUN-96 
070296-8270-K 
l 
l.00 

J 

J 

000073 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl:· Sample 
N/A 

Date Analyzed: 02-JUL-96 

QC Group: 8270 SEMI-VOLATILES_38495 

Dibenzofuran 132-64-9 
2,4-Dinitrotoluene 121-14-2 
Diethylphthalate 84-66-2 
4-Chlorophenyl-phenylether 7005-72-3 
Fluorene 86-73-7 
4-Nitroaniline 100-01-6 
4,6-Dinitro-2-methylphenol 534-52-1 
N-Nitrosodiphenylamine (1) 86-30-6 
4-Bromophenyl-phenylether 101-55-3 
Hexachlorobenzene 118-74-1 
Pentachlorophenol 87-86-5 
Phenanthrene 85-01-8 
Anthraceoe 120-12-7 
Carbazole 86-74-8 
Di-n-butylphthalate 84-74-2 
Fluoranthene 206-44-0 
Pyrene 129-00-0 
Butylbenzylphthalate 85-68-7 
3,3'-Dichlorobenzidine 91-94-1 
Benzo(a)anthracene 56-55-3 
Chrysene 218-01-9 
bis(2-Ethylhexyl)phthalate 117-81-7 
Di-n-octylphthalate 117-84-0 
Benzo(b)fluoranthene 205-99-2 
Benzo(k) fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

67. 10. 
85. 10. 
88. 10. 
72. 10. 
77. 10. 
100 20. 
37. so. 
84. 10. 
71. 10. 
86. 10. 
57. 50. 
86. 10. 
86. 10. 
95. 10. 
87. 10. 
94. 10. 
82. 10. 
84. 10. 
110 20. 
89. 10. 
88. 10. 
88. 10. 
77. 10. 
83. 10. 
83. 10. 
86. 10. 
90. 10. 
90. 10. 
93. 10. 

LJ3928STANDARD Page 2 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analy-zed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 66% 27-111 
Nitrobenzene-d5 62% 40-114 
2-Fluorobiphenyl 62% 41-111 
2,4,6-Tribromophenol 88% 34-147 
Terphenvl-d14 41% 33-141 

38495MS 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 

---=-!Phenol 101 0.000 74.2 73 11-118 
!2-Chlorophenol 101 0.000 60.0 59 19-123 
jl,4-Dichlorobenzene 101 0.000 25.0 25 13-110 
!N-Nitroso-di-n- ro lamine 101 0.000 60.7 60 35-125 
l: ~,4-Trichlorobenzene 101 0.000 32.6 32 19-113 
L iloro-3-meth 1 henol 101 0.000 78.2 77 28-134 
!Acenaphthene_ 101 0.000 71.1 70 46-116 
14-Nitrophenol 1011 O.OOOI 92.81 921 10-1251 
12,4-Dinitrotoluene 1011 O.OOOI 89.61 891 33-1331 
!Pentachlorophenol 101 0.000 87.3 86 10-162 
jPyrene 101 0.000 72.6 72 60-123 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Saniple ID: C6-R04 LAL Saniple ID: 
Date Colleicted: 21-JCJN-96 Date Received: 
Date Analyzed: 02-JUL-96 Date Extracted: 

QC Group: 

-

Analytical Batch ID: 
8270 SEMI-VOLATILES_38495 Analytical Dilution: 

Preparation Dilution: 

!Phenol-dS 90% 27-111 
INitrobenzene-dS 89% 40-114 
12-Fluorobiphenyl 78% 41-111 
12,4,6-Tribromophenol 100% 34-147 
1Terphenvl-d14 61% 33-141 

38495MSD 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 

I Phenol 101 102 101 32 42 11-118 
12-Chlorophenol 101 80.1 79 29 40 19-123 
11,4-Dichlorobenzene 101 36.0 36 36* 28 13-110 
IN-Nitroso-di-11-propvlamine 101 92.6 92 42* 38 35-125 
LL ?,4-Trichlorobenzene 101 46.1 46 34* 28 19-113 
L .loro-3-methylphenol 101 104 103 28 42 28-134 
IA~~naphthene _ 101 88.1 87 21 31 46-116 
14-Nitrophenol 101 94.2 93 1 50 10-125 
12,4-Dinitrotoluene 101 114 113 24 38 33-133 
IPentachlorophenol 101 105 104 18 so 10-162 
IPyrene 101 88.4 88 20 31 60-123 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: Lab Ctrl·· Sample 
N/A Date Collected: 

Date Analyzed: 02-JUL-96 

QC Group: 8270 SEMI-VOLATILES 38495 

2-Fluorophenol 
Phenol-dS 
Nitrobenzene-d5 
2-Fluorobiohenvl 
2,4,6-Tribromophenol 
Terohenyl-dl4 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

32% 31-110 
49% 27-111 
64% 40-114 
67% 41-111 
78% 34-147 
88% 33-141 

3849SLCS 
N/A 
27-JUN-96 
070296-8270-K 
1 
1.00 

==-•~,m~ Phenol 100 56.0 56 11-118 
2-Chlorophenol 100 40.0 40 19-123 
1,4-Dichlorobenzene 100 27.6 28 13-110 
N-Nit.roso-di-n-propylamine 100 70.7 71 35-125 
1,2,4-Trichlorobenzene 100 26.6 27 19-113 
4-Chloro-3-methvlphenol 100 79.9 80 28-134 
Acenaphthene 100 52.5 53 46-116 
4-Nit.roohenol 100 51.2 51 10-125 
~initrotoluene 100 84.6 85 33-133 
~chlorophenol 100 56.8 57 10-162 
j Pyrene ! 100 j 82 .4 ! 82 ! 60-123 

LJ3928STANDARD Page 1 



OCKHL.dD ANALYTICAL SERVICES 

3trurnent ID: hpk 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

-l-12 HOUR STD 332990 5.530 1044441 

UPPER LIMIT 665980 6.030 2088882 

LOWER LIMIT 166495 5.03 1522221 

•1ifii/::ili11.l1il111i11:i1J1i1l11:J1ililliil
1
1il
1
1liill1

1
1ii

1
!itj:J:11i1i::1iii:

1
:i:i111

1
::1i

1
J1i::1i1i1i1

1
1i1i:i1i111i1i

1
:1i:111

1
1·1::11i:

1
:i:i1i:J1i1i11B1illilillliii:11i1i:i:i111i:i::1::::i1i1i1i111i1:1i1i1i1i1l1i111

1
111:111i1i1i1iI;:iir;:i:i •............. 

:!thod Blank 38495MB 189767 5.529 611933 

:lb Ctrl Sample 38495LCS 192582 5.531 592817 

i-R04 38495MS 217813 5.532 613417 

i-R04 38495MSD 289689 5.533 895769 

~ -64 L7305-103 239178 5.530 795070 

3-50 L7305-105 295114 5.528 941633 

1-48 L7305-106 225316 5.531 726190 

i-R04 L7305-107 258352 5.532 819583 

l-65 L7312-21 321578 5.535 998957 

l-D2 L7312-23 210905 5.530 686158 

i-R08 L7312-27 220734 5.533 654036 

1-67 L7305-112 233140 5.532 722877 

'-54 L7305-104 375641 5.532 1111901 

1-48 L7305-106 223633 5.531 645166 

I 
'A UPPER LIMIT = +100% of internal standard area 
~ LOWER LIMIT = -50% of internal standard area 
,UPPER LIMIT = +0.50 minutes of internal standard RT 
fOWER LIMIT = -0.50 minutes of internal standard RT 

) 

6.867 476551 9.378 

7.367 953102 9.878 

6. 367 I 238276 8.878 

,11:1111111111111111::11111111111111111111111:11111:11
1 

6.861 

6.867 

6.859 

6.862 

6.863 

6.870 

6.864 

6.867 

6.863 

6.862 

6.869 

6.867 

6.867 

6.865 

ISl 
IS2 
IS3 

295296 9.375 

285961 9 .377 

284133 9.384 

449250 9.383 

443100 9.379 

395727 9.386 

361844 9.381 

395129 9.378 

515119 9.389 

358475 9.387 

317494 9.388 

344728 9.381 

526480 9.388 

295889 9.381 

1,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



OCKHL....:JD ANALYTICAL SERVICES 

3trument ID: hpk 

12 HOUR STD 

UPPER LIMIT 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

601023 12.016 377550 

1202046 12.516 755100 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

17.224 361265 19.859 

17. 724 722530 20.359 

LOWER LIMIT 300512 11.516 188775 116.724 180633 19.359 

1thod Blank 

Lb Ctrl Sample 

1-R04 

-R04 

-64 

-50 

-48 

-R04 

-65 

-D2 

-ROB 

-67 

-54 

-48 

l UPPER LIMIT 
l LOWER LIMIT 
JPPER LIMIT 
,OWER LIMIT 

= 
= 
= 
= 

38495MB 397284 

38495LCS 374255 

38495MS 373841 

38495MSD 568980 

L7305-103 575594 

L7305-105 414640 

L7305-106 454291 

L7305-107 440616 

L7312-21 640282 

L7312-23 489056 

L7312-27 397699 

L7305-112 449063 

L7305-104 576648 

L7305-106 380034 

+100% of internal standard area 
-50% of internal standard area 

12.008 

12.015 

12.019 

12.018 

12.017 

12.021 

12.015 

12.019 

12.023 

12.021 

12.021 

12.021 

12.022 

12.024 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

256237 

276481 

276025 

417115 

331290 

262552 

297512 

286162 

388839 

266795 

271260 

311914 

253478 

238076 

17.214 

17.216 

17.217 

17.233 

17.212 

17.229 

17.213 

17.214 

17.224 

17.217 

17.223 

17.222 

17.229 

17.222 

IS4 
IS5 
IS6 

291905 19.856 

300274 19.861 

290569 19.855 

449693 19.868 

342413 19.860 

275914 19.867 

303491 19.858 

297037 19.861 

408976 19.863 

287387 19.861 

276904 19.860 

353302 19.873 

251667 19.865 

250664 19.866 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-D12 



'JCKHi.:u . .!JV ANALYTICAL SERVICES 

trument ID: hpk 

:A UPPER LIMIT 
:A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

8 
0 
0 

~ 

= 
= 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

----12 HOUR STD 332990 5.530 1044441 6.867 476551 9.378 

UPPER LIMIT 665980 6.030 2088882 7.367 953102 9.878 

LOWER LIMIT 1166495 15.03 1522221 16.367 1238276 18.878 

+100% of internal standard area 
-50% of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS1 
IS2 
IS3 

1,4-DICHLOR0BENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



OCKH.L..iD ANALYTICAL SERVICES 

1trument ID: hpk 

:A UPPER LIMIT 
:A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

; 
~-

= 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

-;; 
12 HOUR STD 601023 12.016 377550 17.224 361265 19.859 

UPPER LIMIT 1202046 12.516 755100 17.724 722530 20.359 

LOWER LIMIT 300512 11.516 188775 16.724 180633 19.359 

+100% of internal standard area 
-50% of internal standard area 
+a.so minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS4 
ISS 
IS6 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-D12 



'.JCKHL D ANALYTICAL SERVICES 

trwnenc ID: npk 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 03-JUL-96 08:58 

LAL Batch ID: 070396-8270-K _,, 
12 HOUR STD 659867 5.523 1913548 6.853 1766495 19.368 

UPPER LIMIT 1319734 6.023 3827096 7.35315329909.868 

LOWER LIMIT 1329934 I 5. 023 I 956774 I 6. 353 I 383248 I 8. 868 

:::;;,m~;::w.k::/i::i:.:,:::ii•Hm .:.:::;.:.:::.i,::iii•i:::i=:i::i:•:::i['=':::l::•:i:::,,.,,:::§il~i::~q.,;:;:::r; 
:hod Blank 

·R34 

-76 

ROB 

34 

67 

UPPER LIMI'l;' 
LOWER LIMIT 

PPER LIMIT 
OWER LIMIT 

= 
= 

38495MB 510376 
------ -----

L7305-110 466650 
--

L7312-19 626017 
---------·--- ------
L7312-27 638477 

---- ----
L7305-111 566109 

L7305-112 656994 

+100\ of internal standard area 
-50\ of internal standard area 

5.520 
------

5.523 

5.518 
---

5. 514 
---------

5.515 
----

5.523 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

1609670 
------
1324170 
---·-

1882166 
----------

1963851 
-·------

1734585 

1951963 

6.842 
------
6.860 
--

6.849 
-

6.850 

6.852 

6.847 

ISl 
IS2 
IS3 

-

= 

= 

655053 9.366 
--------- ------

467756 9.374 

776891 9.369 
--·-------- ---

877943 9.364 
-----------

702319 9.360 
- -

845112 9.365 

1,4-DICHLOROBENZENE-04 
NAPHTHALENE-OS 
ACENAPHTHENE-D10 



CK.HE._}) ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 
trument ID: hpk Date/Time Analyzed: 03-JUL-96 08:58 

LAL Batch ID: 070396-8270-K 

12 HOUR STD 

UPPER LIMIT 

805850 

1611700 
I I 

LOWER LIMIT I 402925 

i!J~llll~l!JijiJIJ::11::1:1:1::::11::::111:1:11:111::1:
1
11::1:1::::::1::111:1111111~1:1:11:1:11:111:1:1111111111!::111:1:1r11111:11!lltll!ll:1m,\::::::mPt:tf 

:hod Blank 38495MB 691491 
--------------- -----

·R34 L7305-110 445797 
---- -

·76 L7312-19 772413 
------------- -- ----------

·ROS L7312-27 942229 
--------------- -------

34 L7305-111 652087 

11.999 347447 17.200 293213 19.846 

12.499 694894 17.700 586426 20.346 

11.499 173724 16.700 146607 19.346 

11.998 239481 17.192 233107 19.834 
----

12.016 228790 17.205 236333 19.850 
----- ---- ---------· 

12.005 349425 17.200 340168 19.842 
----------- ·---- ----------

11. 996 395306 17.200 406272 19.838 
·----· ----- ------
11. 995 305403 17.204 312671 19.848 

-------- ------- ----------· -------- ----------------
67 

, UPPER LIMIT: 
. LOWER LIMIT 
1PPER LIMIT 
iOWER LIMIT 

8 
0 
0 

~ 

= 
= 
= 

L7305-112 781711 

+100\ of internal standard area 
-50\ of internal standard area 

12.003 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

378424 17.195 

IS4 
IS5 
IS6 

= 

348901 19.846 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-D12 

i 



RUN LOGS/EXTRACTION SHEETS 
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/· 
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ft!lY ·. ~p,vP 
f)'l ,i,11-vl-

... ·····.···········:····::·1·j;·•:crr~···· 

LOCKHEED ANA~ ,CAL SERVICES 

TRACKING SHEET DATA REPORT (1>808) 

EXTRACTION SHEET FOR: 8270 SEMI-VOLATILES Extraction 

WORKSHEET NUMBER: 8270 SEMI·VOLATILES_38495 ~ 

) ro l ""' ()'\, 
,05·105 08·50 20·JUN·96 24·JUN·96 ?'DO ~ - --~-

08·48 20•JUN·96 24·JUN·96 I I 
1-+-1- 1 

I~ 

..\- __J 

C6·R04 21•JUN·96 24·JUN·96 /OO(') I • l-t-l-l---l ' 
/(XX.~ 

uo·K.).. 1.:1·JUN•YO ··-· ..... _, I I l-t-1-1 I I I I 
/10 

07·34 f21 ·JUN·96 
- 7"iLJ ,~·o, 1,,-.;vn->'<> •11., ..... x, 1-----1---l-+-l-l-~-1--i---l---t--l 1--+--
-L(.;v'v 

~ 

05·110 

~ 

~ 

12-19 

fz-21 

IT-'ll 

f2-21 

~MB I Pitt 

c7;:"!6 ,, .. - .. u .. -..... - L<.CV 

........... -· 24•JUN·961 

24•JUN-~6 

1111_ llllL~Z 24-JUN-~6 

~'-- 111.u_n:2 25•JUN•96 

5Z. 111u.l!I 25·JUN·96 

•n ...... "' 25·JUN·96 

JO uao.o Al 

125·JUN·96 

~ ... ••u.,_n.L 
C.I - II\ 

--+--1-+-1-1--+-1----·----·----·-----

c3'=6S' , .. ~ wvn ,v 1 ..... ""T:"::..-""1rr- / CC<) l--r--1-+-I 

tto·u.: 1.:1t•JUN·Yo ·••• ..... x, I F'-·1.JV 1,--r--l-+-l-l--r--l--r--l--r---l--t---l I 

.,_., ..... _,1---- ---,--1--..--1 
1.: .. •JUN·YO - 'L'\/C,/ ---,--1--r--l---,r--l 

IJ:J"KUO - --~:-l---ir--l-t-1-1 I J.1 I ~ I ~ I I 
k -,---,27-JUii-961 /l~fl,_..., I " 1 ~ I I t '--*.....-- _'Sl( _ ____. ___ ---'"""'=------ .. _ Method Blan ,~ ·<- ' ______ -- ----

iNUOUS EXTRACTION .1.t .. . Ou, q 

o~\v~ 
i!-:. ol\tr 
~e, 

•CTJON STARTEO , (}(i· -/L• EXTRACTION CC>IPLETED , ~ 2, -~ i 
& TINE STARTEO (Oddh ~;ill-#• 4i! z: l{~ DATE & TINE CQOPLETED (actd>,l<ef 'J.f ~ ii:;~ \ 
& TIME STARTED (SN) : 1o-23,f(, '9·.,o,.,,"i'DATE, TIME COMPLETED (IN) : i-V -~~ ~ Mv-l 

,TCH# : 8270 SEMI-VOLATILES 38495 LO #'S 

~59-~--:, -- CL2 :2'·C'·J_3 

SI GNEO: , 9 L v tr;i (&/V~ 

SPIKED "ITNESS: \, 146il",".zfy9tp~<e, 

\o (o • - $" CONC: 00 ONE: $4 
ID # SIGNED:--''------+...--------

'# NA2S04 : KO $1, L.J ' 

'), ~Page 1 



'.#.· .· \l9C fYPllCLll;lff ll)·.·.·· 

LOCKHEED ANALYTICAL SERVICES 

TRACKING SHEET DATA REPORT (bs08) 

EXTRACTION SHEET FOR: 8270 SEHi-VOLATiLES Extraction 

UORKSHEET NUMBER: 8270 SEMI-VOLATILES_38495 

< MU > ~..9lNC ·•.·,• WATER stJ~it 11s · f$J:~oo,c· t9ti\VC'. ~N\'.> @1< BR9IJGHT A11I GIVEN 
••· RECEIVED/ it°XTR > .· .. , SAl4P~E "II:./ ···•· t41i flNAI/VOI,. VOt;ON fHIA!:.•VO!:. TO flNAL H> A~Al,,YST 

• ., : : : : : . / f r,t;~; < vi,.•,•} ,· ef . .. {\ )> ~I,.( { .. Grp ~:S / VQl,.UH.E Of 

95LCS 1--LC_S __ ILab Ctr~ Saq>[e 27-JUN-96 /CCl.. ? ± ' (),So'f1I ~ JJ/A- I Wl\ 
1

~"''--1 '-""-,-

9511SL,.'{go<;; ·/~& MS MS;MSO. c_<,,-116>\ ~~IO 21·JUN·96 24·JUN·96 </;C . ~ ± ± r 
95M~UqJ__ ~-~ ~(.~-ROJ..l ,1, 21-JUN-96 24-JUN-96 7/() -t- _i_ J_ 

Ln~i.lu,d <rt <>-I A I 1?7~ IIIU~OAI I I I I (J(l.3 C,f:7-:rl·C/{f - - . -

----------·-----·------------·------·------·-----·----·---·--·-----·-----·-----·-----·------
INUOUS EXTRACTION 
ACTION STARTED EXTRACTION COMPLETED 

& TIME STARTED (acid): ________ _ DATE & TIME COMPLETED (acid): ________ _ SIGNED: ______________ _ 

: & TIME STARTED (BN) : ________ _ DATE & TIME COMPLETED (BN) : ________ _ SIGNED: ______________ _ 

ATCH# 

ID # 

D # 

ATIVE 

§ 
0 

~ 

8270 SEHl·VOLATILES_38495 LOT #'S 

CONC: ____ HECL2 : 

CONC: ____ ACETONE: ___ _ 

SPIKED Ul TNESS: ______________ _ 

SIGNED: ______________ _ 

NA2S04 

REVIEUED BY: ______________ _ 

EXTRACT COC: RECIEVED BY: _____________ _ DATE: 

Page 2 



EPA METHOD 8270 
SELECTIVE ION MONITORING 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCK.HE.ED ANALYTICAL SERVICES 
S''"'?).S BY SIM GC/MS 

SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C6-56 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

lf{t:iifJ!ii{}\t: 
:: :::=::::::::::::::=::::::::::::::::::::'.!):;:.: 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenvl-dl4 

Naphthaltme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo (a) ,mthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

87%- 40-114 
73% 41-111 

120% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 
50-32-8 <0.10 0.10 

193-39-5 <0.10 0.10 
53-70-3 <0.10 0.10 

191-24-2 <0.10 0.10 

Paoe 1 

L7305-66 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 

>l 



LOCKHEED ANALYTICAL SERVICES 
svnAS BY SIM GC/MS 

SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C6-58 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 
Benzo(a)pyrene 
Indeno{l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

:-.-: ... -::.>.>.:,::: .. .:-:: .. :•:-:-;,,::-.-:-:.: 

:~e~~~ 
72% 40-114 
67% 41-111 
90% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 0.17 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 

50-32-8 <0.10 0.10 
193-39-5 <0.10 0.10 

53-70-3 <0.10 0.10 
191-24-2 <0.10 0.10 

Page 1 

L7305-68 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
~"'1AS BY SIM GC/MS 

) SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

A3-62 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

INitrobenzene-d5 
12-Fluorobiphenvl 
1Terphenyl-dl4 

Naphthalene 
Acenapht.hylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthrace!ne 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysenei 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo{a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo (g ,. h, i) perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-70 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 

•.. > > • • t? ·<•••• < ••••• >I 
>o¢i]'.lim±fs./>• 

84% 40-114 
73% 41-111 

109% 33-141 

<0.40 0 .40 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 

Page 1 000090 



LOCKHEED ANALYTICAL SERVICES 
puoAS BY SIM GC/MS 

0 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C6-R37 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJS402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-72 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 

> • ? : l 

60% 
123% 

<0.40 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
0.12 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

•••••·•.•••<roc:•,•,tim±tai>•·•·,,, .... 
40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 000091 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C2-64 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenvl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 
Benzo{a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz (a.,h) anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-74 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 

:/:::':=-::: :.:}:'/:.·.:· ..... . / ... · \:.·:{:/,,:)):(:/?l 
:: } >•){/······>• ~c~ky \\:::·.·. od Lim±ta \\· 

84% 40-114 
70% 41-111 
82% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 
50-32-8 <0.10 0.10 

193-39-5 <0.10 0.10 
53-70-3 <0.10 0.10 

191-24-2 <0.10 0.10 

Page 1 000092 



LOCKHEED ANALYTICAL SERVICES 
s~r"''l\,S BY SIM GC/MS 
£ SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C7·54 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthaleme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo (a) ,mthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,.2,3-cd)pyrene 
Dibenz{a,h)anthracene 
Benzo{g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96·8 

83-32-9 
86-73-7 
85-01·8 

120-12-7 
206-44·0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

90% 
74% 

103%-

<0.40 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 

L7305-76 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

DS-50 
20-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

INitrobenzene-dS 
12-Fluorobiphenyl 
1Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanth:cene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b) Eluoranthene 
Benzo (k) Eluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-78 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 

::(:(:\:(://.:::::. -:-:-:::-:•::::-::::;::,:,;.:>.;-:. ·:-:-:. 

: ? bt iliif eiiW ? : 
103% 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

Page 1 

82% 
75% 

1.5 
0.26 
0.90 
1.1 
0.38 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

000094 



LOCKHEED ANALYTICAL SERVICES 
sunAS BY SIM GC/MS 

l SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D8-48 
20-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

INitrobenzene-d5 
12-Fluorobiphenyl 
1Terphenyl-dl4 

NaphthalEme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthr.ene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo (a) m1thracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-80 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 

:;, :::;::??:::::/: t q 
: :: :+ >i;d\timfi:}f ) :: 

75% 
109% 

<0.40 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 



LOCKHEED ANALYTICAL SERVICES 
f---.~ BY SIM GC/MS 

J SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D7-51 
20-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

1Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305·82 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 

.····•I ••••• .,.,): '\I 
C ii:iift;i/tiP•• < 

85% 
81% 

104% 

<0.40 
0.15 
0.83 
0.80 
0.21 
0.14 

<0.10 
0.11 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 ------



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D7-33 
20-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

I:::::::::;:;.;-::;::::::::::.;:;.::;:;:;:; ;:}::::;:::::::::::::::::\/:::::1:=::::::::::;=::: .. ::/::\:\:;:;,• 

::: ::::::::•::::::;::::::::::::x:::fisrifuws.tirgi: iLrT• 
Nitrobenzene-d5 

1Terphenyl-d14 

Naphthalene 91-20-3 
Acenaphthylene 208-96-8 
Acenaphthene 83-32-9 
Fluorene 86-73-7 
Phenanthrene 85-01-8 
Anthracene 120-12-7 
Fluoranthene 206-44-0 
Pyrene 129-00-0 
Benzo(a)anthracene 56-55-3 
Chrysene 218-01-9 
Benzo(b)fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

540% * 40-114 
81% 41-111 
61% 33-141 

L7305-84 
24-JUN-96 
26-JUN-96 
070396-8270-L 
2 
1.01 

=>=:?<•• .•·:·.·•··•:= .·,•=·.·.,•.=.·.=· .. ·· ))!R~!~}} ·•••t'<•••'•o.ATAt.:= 

\\\~·s""' ili . ~TmAorl'.~"'" LI ' . '' •• ·•,.·•,.•,·.·.·.•,,:,.•,,:,.·•, ..• , •• ,.""'.·,··.·,:.·.•.·,."·.·.=,·,'·.·.·,··.·.', .• '!\;:.=.·,·,.·.=.·,.·:r.•,= .• ··.•,.·•,,•,',=I.·,.· .. = ... ·,·.•.•,'r:.<,', •. ',', ..• :;.,.:·,== .• =,= .• ·=• .... 'l::<·',=,= .. ·.· . ..,,.·.·.=,·.·,= .• ·,•,•,.·.•.·c.'.· s} ::•:::•::i::wcts1i:'. ;:,> .. •z: #:)i:!]t)jifrtts•·· ,gi;m: - ,., ... ~·~ 

2.6 0.81 
1.6 0.20 
6.0 0.20 
5.2 0.20 
3.9 0.20 
2.6 0.20 
1.1 0.20 
10. 0.20 
3.0 0.20 
8.8 0.20 
2.6 0.20 

<0.20 0.20 
4.3 0.20 
0.68 0.20 
0.76 0.20 
2.9 0.20 

LJ5402SIMPAH Page 1 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

I 
I ·.·.·.·.·.·.·.·.·.·. .·.·-·. 

D7-33 
20-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

.·.•.•.•.·.·.·.···· 
Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

502% 
85% 
61%' 

3.5 
1. 8 
5.3 
5.3 
4.1 
2.5 
1.3 
9.0 
3.4 
9.0 
2.7 

<0.51 
4.4 
0.84 
0.96 
3.2 

* 
··-··.·.· 

40-114 
41-111 
33-141 

2.0 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 
0.51 

Page 1 

L7305-84 
24-JUN-96 
26-JUN-96 
070396-8270-L 
5 
1.01 

00009g, 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

') SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

2-Fluorobiphenvl 74\ 41-111 
Terphenyl-dl4 72\ 33-141 

Naphthalene 91-20-3 <0.40 0.40 
Acenapht.hylene 208-96-8 <0.10 0.10 
Acenapht.hene 83-32-9 <0.10 0.10 
Fluorene 86-73-7 <0.10 0.10 
Phenanthrene 85-01-8 <0.10 0.10 
Anthracene 120-12-7 <0.10 0.10 
Fluoranthene 206-44-0 <0.10 0.10 
Pyrene 129-00-0 <0.10 0.10 
Benzo(a)anthracene 56-55-3 <0.10 0.10 
Chrysene! 218-01-9 <0.10 0.10 
Benzo(b)fluoranthene 205-99-2 <0.10 0.10 
Benzo(k)fluoranthene 207-08-9 <0.10 0.10 
Benzo(a)pyrene 50-32-8 <0.10 0.10 
Indeno(J.,2,3-cd)pyrene 193-39-5 <0.10 0.10 
Dibenz(a,h)anthracene 53-70-3 <0.10 0.10 
Benzo(g,h,i)perylene 191-24-2 <0.10 0.10 

LJ5402SIMPAH Page 1 

L7305-86 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 



LOCKHEED ANALYTICAL SERVICES 
svnAS BY SIM GC/MS 
£ SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C6-R36 
21-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

I;,;,,,;,;,:"··:·=·=·=:·=·=·.=·=·=.·=·=·.==.··.,;.;.;.;.;,;,;,;.;,;,;, =:=:.::,::.': . 
. ···.·.·. ·····.·.·.·.·:·:·.·.-.-...... ::_::::::=:::::::::::r.=-:-. 

:'i:'i::ttt:::::: tts~Afii•':•• 
Nitrobenzene-d5 
2-Fluorobiphenvl 

1Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo (a) cmthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

I 70% I 
I 69% I 41-111 
I n1% I 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 0 .13 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 

50-32-8 <0.10 0.10 
193-39-5 <0.10 0.10 

53-70-3 <0.10 0.10 
191-24-2 <0.10 0.10 

Page 1 

L7305-90 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 

0001-00 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D6-R34 
21-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenan th t'ene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7305-92 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 

>] 
. <QC Limit.sf .. •• / 

143% * 
62% 
63% 

11. 
0.36 
2.9 
1.2 
0.32 
0.22 

<0.10 
0.66 

<0.10 
0.26 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

40-114 
41-111 
33-141 

0.40 E 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 
000101 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

0 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D6-R34 
21-JUN-96 
03-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenapht:hylene 
Acenapht:hene 
Fluorent? 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(alanthracene 
Chrysen•:! 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz (,:1.,h) anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

131% 
67% 
60% 

10. 
0.43 
3.5 
1.5 
0.33 
0.25 

<0.20 
0.60 

<0.20 
0.31 

<0.20 
<0.20 
<0.20 
<0.20 
<0.20 
<0.20 

* 40-114 
41-111 
33-141 

0.81 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0 .20 
0.20 
0.20 
0.20 
0.20 

Page 1 

L7305-92 
24-JUN-96 
26-JUN-96 
070396-8270-L 
2 
1.01 

DL 



LOCKHEED ANALYTICAL SERVICES 
svnA5 BY SIM GC/MS 

SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

BS-Dl 
21-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
12-Fluorobiphenyl 
jTerphenyl-dl4 

NaphthalEme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)a.nthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

55\ 40-114 
51\ 41-111 

103\ 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 0 .11 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 

50-32-8 <0.10 0.10 
193-39-5 <0.10 0.10 

53-70-3 <0.10 0.10 
191-24-2 <0.10 0.10 

Page 1 

L7305-94 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 



LOCKHEED ANALYTICAL SERVICES 
SW)AS BY SIM GC/MS 

) SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

lii!llil
11

illlilll!i!J•••••••: 

D7-34 
21-JUN-96 
03-JUL-96 
Water 
8270 SIM 38459 

1Nitrobenzene-d5 
12-Fluorobiphenyl 
1Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 
Benzo{a)pyrene 
Indeno{l,2,3-cd)pyrene 
Dibenz {a., h) anthracene 
Benzo{g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

91% 40-114 
79% 41-111 
66% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 

50-32-8 <0.10 0.10 
193-39-5 <0.10 0.10 

53-70-3 <0.10 0.10 
191-24-2 <0.10 0.10 

Page 1 

L7305-96 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
svnJ:,.S BY SIM GC/MS 

SIM 

-------·------------------------------------------
Client Sample ID: D7-15 LAL Sample ID: 
Date Collected: 21-JUN-96 Date Received: 
Date Analyzed: 03-JUL-96 Date Extracted: 
Matrix: Water Analytical Batch ID: 
QC Group: 8270 SIM_38459 Analytical Dilution: 

Preparation Dilution: 

* 40-114 
85% 41-111 

jTerphenyl-dl4 38% 33-141 

Naphthalene 91-20-3 19. 0.40 
Acenaphthylene 208-96-8 2.8 0.10 
Acenaphthene 83-32-9 6.9 0.10 
Fluorene 86-73-7 8.0 0.10 
Phenanthrene 85-01-8 13. 0.10 
Anthracene 120-12-7 0.91 0.10 
Fluoranthene 206-44-0 0.20 0.10 
Pyrene 129-00-0 1.9 0.10 
Benzo(a)anthracene 56-55-3 0. 71 0.10 
Chrysene 218-01-9 1.6 0.10 
Benzo(b)fluoranthene 205-99-2 0.33 0.10 
Benzo(k)fluoranthene 207-08-9 <0.10 0.10 
Benzo(a)pyrene 50-32-8 0.59 0.10 
Indeno(l,2,3-cd)pyrene 193-39-5 <0.10 0.10 
Dibenz(a,h)anthracene 53-70-3 <0.10 0.10 
Benzo(g,h,i)perylene 191-24-2 0.25 0.10 

LJ5402SIMPAH Page 1 

L7305-98 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 
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LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

70 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

D7-15 
21-JUN-96 
08-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-dS 
2-Fluorobiphenvl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

233% * 40-114 
80% 41-111 
66% 33-141 

91-20-3 460 40. 
208-96-8 <10. 10. 
83-32-9 <10. 10. 
86-73-7 <10. 10. 
85-01-8 15. 10. 

120-12-7 <10. 10. 
206-44-0 <10. 10. 
129-00-0 <10. 10. 

56-55-3 <10. 10. 
218-01-9 <10. 10. 
205-99-2 <10. 10. 
207-08-9 <10. 10. 
50-32-8 <10. 10. 

193-39-5 <10. 10. 
53-70-3 <10. 10. 

191-24-2 <10. 10. 

Page 1 

L7305-98 
24-JUN-96 
26-JUN-96 
070896-8270-L 
100 
1. 01 
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LOCKHEED ANALYTICAL SERVICES 
s,10AS BY SIM GC/MS 

I SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

I3-67 
21-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiohenvl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b):Eluoranthene 
Benzo(k):Eluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

61% 40-114 
57%- 41-111 
90%' 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 
50-32-8 <0.10 0.10 

193-39-5 <0.10 0.10 
53-70-3 <0.10 0.10 

191-24-2 <0.10 0.10 

Page 1 

L7305-99 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SW)AS BY SIM GC/MS 

) SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

B4-61 
21-JUN-96 
02-JUL-96 
Water 
8270 SIM_38459 

INitrobenzene-d5 
12-Fluorobiphenyl 
1Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo{g,h,i)perylene 

T .. TC:.11.f'l?CTMDl'l.'l.l' 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

40-114 
54% 41-111 

118% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 
50-32-8 <0.10 0.10 

193-39-5 <0.10 0.10 
53-70-3 <0.10 0.10 

191-24-2 <0.10 0.10 

Prtal'! 1 

L7305-101 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SV()AS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
02-JUL-96 

8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd}pyrene 
Dibenz(a,h}anthracene 
Benzo(g,h,i)perylene 

L,TS4 02~TMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

38459MB 
N/A 
26-JUN-96 
070296-8270-L 
1 
1.00 

:'•)\{(})··········· <>•l 
::::J8d:)i::im±ts .• 

52% 40-114 
38% * 41-111 
86%' 33-141 

<0.40 0.40 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 

Paqe 1 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
03-JUL-96 

8270 SIM_38459 

INitrobenzene-dS 
12-Fluorobiphenyl 
1Terohenyl-dl4 

·.·.·.·.·.·.·.·.·.·.·.·.·. . .... :;:;:;::::;·· ·········.·,·-·-···-.·.··:·.·-· .. •••,•,•.•.•,'.•,•,• ... · c:~~~:~;;~1,~;;1 
Naphthaleme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)a.nthracene 
Chrysene 
Benzo (b) :Eluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

54% 40-114 
38% * 41-111 
89% 33-141 

91-20-3 <0.40 0.40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 

50-32-8 <0.10 0.10 
193-39-5 <0.10 0.10 

53-70-3 <0.10 0.10 
191-24-2 <0.10 0.10 

Page 1 

38459MB 
N/A 
26-JUN-96 
070396-8270-L 
1 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SIM 38459 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Nitrobenzene-d5 76% 40-114 
2-Fluorobiphenvl 66% 41-111 
Terphenyl-d14 66% 33-141 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{a)anthracene 
Chrysene 
Benzo (b) .Eluoranthene 
Benzo (k) Eluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz{a,h)anthracene 
Benzo{g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

Page 1 

2.5 0 .40 
3.2 0.10 
3.2 0.10 
3.7 0.10 
3.7 0.10 
3.5 0.10 
3.5 0.10 
3.3 0.10 
2.6 0.10 
2.7 0.10 
2.3 0.10 
2.1 0.10 
2.1 0.10 
2.1 0.10 
2.2 0.10 
2.1 0.10 

38459MS 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
03-JUL-96 

8270 SIM_38459 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

p:::::::::::::=:=:=:=:::::=:::::=:=::::::::::: tt///J?I ·_:-:_.::.: -:::::::::::.:.:,.: · ·· ·· ···. · ·· · .. : .. : · .. ::.::.':-::·:.::::<:.· <·. · :- · · ::::::::::::::i:::I::::::lir:::ii~ktli~> / , > ·· ·· : > •·····~COVER"'.i'//··· 
Nitrobenzene-d5 SH 40-114 

65% 41-111 
jTerphenyl-dl4 59% 33-141 

Naphthalene 91-20-3 2.3 0.40 
Acenaphthylene 208-96-8 3.3 0.10 
Acenaphthene 83-32-9 3.3 0.10 
Fluorene 86-73-7 4.0 0.10 
Phenanth:cene 85-01-8 3.6 0.10 
Anthracene 120-12-7 3.5 0.10 
Fluoranthene 206-44-0 3.8 0.10 
Pyrene 129-00-0 3.0 0.10 
Benzo(a)anthracene 56-55-3 2.6 0.10 
Chrysene 218-01-9 2.6 0.10 
Benzo(b)fluoranthene 205-99-2 2.2 0.10 
Benzo(k)fluoranthene 207-08-9 2.0 0.10 
Benzo(a)pyrene 50-32-8 2.0 0.10 
Indeno(l,2,3-cd)pyrene 193-39-5 2.2 0.10 
Dibenz(a,h)anthracene 53-70-3 2.2 0.10 
Benzo(g,h,i)perylene 191-24-2 2.2 0.10 

LJ5402SIMPAH Page 1 

38459MS 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

:;:::::::::;,:,::;::::,· 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SIM 38459 

Nitrobenzene-d5 

!Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

78%' 
63% 
76%' 

2.4 
3.0 
3.0 
3.6 
3.7 
3.5 
3.6 
3.8 
2.9 
2.9 
2.3 
2.1 
2.1 
1.8 
1. 8 
1. 8 

40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 

38459MSD 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1.01 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client S,unple ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
03-JUL-96 

8270 SIM 38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanth:cene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo (a) ,mthracene 
Chrysene 
Benzo (b) Eluoranthene 
Benzo (k) :Eluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

79%-
60%-
64%-

2.4 
2.9 
2.9 
3.7 
3.6 
3.4 
3.8 
3.1 
2.8 
2.9 
2.2 
2.0 
2.1 
1.9 
1.9 
1.8 

40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

Page 1 

38459MSD 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SW1AS BY SIM GC /MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 02-JOL-96 

QC Group: 8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

91-20-3 
208-96-8 

83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

65% 40-114 
52% 41-111 

104% 33-141 

2.1 
2.5 
2.6 
3.2 
3.8 
3.6 
4.3 
3.8 
3.9 
4.0 
4.1 
3.7 
3.5 
2.9 
2.6 
3.0 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

LJ5402SIMPAH Page 1 

38459LCS 
N/A 
26-JUN-96 
070296-8270-L 
1 
1.00 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

Date Analyzed: 03-JUL-96 

QC Group: 8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiphenvl 
Terphenyl-dl4 

Naphthalene 91-20-3 
Acenaphthylene 208-96-8 
Acenaphthene 83-32-9 
Fluorene 86-73-7 
Phenanthrene 85-01-8 
Anthracene 120-12-7 
Fluorant.hene 206-44-0 
Pyrene 129-00-0 
Benzo(a)anthracene 56-55-3 
Chrysene! 218-01-9 
Benzo(b)fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

69% 40-114 
50% 41-111 
84% 33-141 

2.1 0.40 
2.5 0.10 
2.6 0.10 
3.6 0.10 
3.8 0.10 
3.8 0.10 
4.8 0.10 
3.0 0.10 
3.5 0.10 
3.5 0.10 
3.6 0.10 
3.2 0.10 
3.2 0.10 
2.9 0.10 
2.7 0.10 
2.9 0.10 

LJ5402SIMPAH Page 1 

38459LCS 
N/A 
26-JUN-96 
070396-8270-L 
1 
1.00 

RE 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
SV~AS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SIM_38459 

INitrobenzene-dS 
12-Fluorobiphenyl 
1Terphenyl-dl4 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

76% 40-114 
66% 41-111 
66% 33-141 

38459MS 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 

~~~:~;±~,1£~~~~;:1~~~~~2i~,I 
I Naphthalene 4 . O 4 0 . 0 0 0 2 . 4 8 61 6 O -13 O 
IAcenaphthylene 4.04 0.000 3.20 79 60-130 
!Acenaphthene 4.04 0.000 3.24 80 60-130 
IFluorene 4.04 0.000 3.73 92 60-130 
.IPhenanthrene 4.04 0.000 3.71 92 60-130 
.! Anthracene 4. 04 0. 000 3. 48 86 60-130 
,I Fluoranthene 4. 04 0. 000 3. 46 86 60-130 
l,...,ene 4.04 0.0325 3.34 82 60-130 
, .zo(a)anthracene 4.04 0.0139 2.59 64 60-130 
lcnrysene 4.04 0.0141 2.65 65 60-130 
!Benzo(b)fluoranthene 4.04 0.000 2.28 56* 60-130 
1Benzo(k)fluoranthene 4.04 0.000 2.10 52* 60-130 
1Benzo(a)pyrene 4.04 0.000 2.10 52* 60-130 
1Indeno(l,2,3·cd)pyrene 4.04 0.000 2.09 52* 60-130 
IDibenz(a,h)anthracene 4.04 0.0103 2.15 53* 60-130 
1Benzo(g,h,i)perylene 4.04 0.000 2.06 51* 60-130 

LJ5402SIMPAH Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
suoAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SIM_38459 

Nitrobenzene-d5 
2-Fluorobiohenvl 
Terphenyl-dl4 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

··········:11,~R7i··· 78% 
63% 41-111 
76% 33-141 

38459MSD 
24-JUN-96 
26-JUN-96 
070296-8270-L 
1 
1. 01 

!Naphthalene 4.04 2.39 59* 4 50 60-130 
IAcenaphthylene 4.04 2.96 73 8 50 60-130 
!Acenaphthene 4.04 2.97 74 9 50 60-130 
Fluorene 4.04 3.57 88 4 50 60-130 
Phenanthrene 4.04 3.72 92 0 50 60-130 
Anthracene 4.04 3.48 86 0 50 60-130 
Fluoranthene 4.04 3.60 89 4 50 60-130 

1"'vrene 4.04 3.79 93 13 50 60-130 
nzo(a)anthracene 4.04 11 50 60-130 2.88 71 

I i..:hrysene 4. 04 2.90 71 
1Benzo(b)fluoranthene 4.04 2.33 58* 
!Benzo(k)fluoranthene 4.04 2.14 53* 
Benzo(a)ovrene 4.04 2.11 52* 
Indeno(l,2,3-cd)ovrene 4.04 1. 78 44* 
Dibenz(a,h)anthracene 4.041 191 SOI 60-1301 1. 78 I 44*1 

1. 76 I 44*1 Benzo (g, h, i) perylene 4. 04 I 16 I SO! 60-130 I 

LJ5402SIMPAH Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
~··~AS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
03-JUL-96 

8270 SIM 38459 

1Nitrobenzene-d5 
12-Fluorobiphenvl 
1Terphenyl-dl4 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

81% 40-114 
65% 41-111 
59% 33-141 

38459MS 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1. 01 

I · ... ·.··: .. ·· ... ·.·. ·. ·· : ·. · .. :.:.:::.·t.::·· .. ·. :.· ·1 .. · .. : · · ·· =· f I ···-···- :r+:i:~~ r.;fuijitF A 

t·:··•.··••.~~~~·· ,';:;:·;];.~.t~'1;~,l~~S•k4~4~71
"" ·J·•·l!e!!,,..Jwiikai;\1 

!Naphthalene 4.04 0.000 2.34 58* 60-130 
jAcenaphthylene 4.04 0.000 3.30 82 60-130 
jAcenaphthene 4.04 0.000 3.25 80 60-130 
jFluorene 4.04 0.000 3.96 98 60-130 
jPhenanthrene 4.04 0.000 3.62 90 60-130 
jAnthracene 4.04 0.000 3.45 85 60-130 
jFluoranthene 4.04 0.000 3.76 93 60-130 
1 ·rene 4.04 0.0325 3.02 74 60-130 

.1zo(a)anthracene 4.04 0.0139 2.56 63 60-130 
jChrysene 4.04 0.0141 2.60 64 60-130 
jBenzo(b)fluoranthene 4.04 0.000 2.17 54* 60-130 
jBenzo(k)fluoranthene 4.04 0.000 2.03 50* 60-130 
1Benzo(a)pyrene 4.04 0.000 2.04 50* 60-130 
IIndeno(l,2,3-cd)pyrene 4.04 0.000 2.15 53* 60-130 
IDibenz(a,h)anthracene 4.04 0.0103 2.22 55* 60-130 
1Benzo(q,h,i)perylene 4.04 0.000 2.17 54* 60-130 

LJ5402SIMPAH Page 1 RE 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
S"'"lAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
03-JUL-96 

8270 SIM_38459 

INitrobenzene-dS 
12-Fluorobiphenyl 
1Terphenyl-dl4 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

79% 40-114 
60% 41-111 
64% 33-141 

38459MSD 
24-JUN-96 
26-JUN-96 
070396-8270-L 
1 
1.01 

!Naphthalene 4.04 2.35 58* O SO 60-130 
Acenaphthvlene 4.04 2.93 73 12 50 60-130 
Acenaohthene 4.04 2.92 72 11 50 60-130 
Fluorene 4.04 3.70 92 7 so 60-130 
Phenanthrene 4.04 3.60 89 1 50 60-130 

thracene 85 O 50 60-130 4.04 3.44 
4.04 3.82 2 so Fluoranthene 95 60-130 

•rene 4.04 3.13 77 4 so 60-130 
nzo(a)anthracene 4.04 2.84 70 10 so 60-130 

IChrysene 4.04 2.85 70 9 so 60-130 
I Benzo (b) fluc,ranthene 4.04 2.23 55* 3 so 60-130 
jBenzo(k)fluoranthene 4.04 2.00 SO* 1 so 60-130 
Benzo(a)ovrene 4.04 2.06 51* 1 so 60-130 
Indeno(l,2,3-cd)ovrene 4.04 1.86 46* 14 so 60-130 
Dibenz(a,h)anthracene 4.04 1.86 46* 18 50 60-130 
Benzo(g,h,i)pervlene 4.04 1.83 45* 17 so 60-130 

LJ5402SIMPAH Page 1 
000120 RE 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample 
N/A 

LAL Sample ID: 
Date Received: 

Date Analyzed: 02-JUL-96 Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SIM_38459 Analytical Dilution: 
Preparation Dilution: 

Nitrobenzene-dS 65% 40-114 
2-Fluorobiohenvl 52% 41-111 
Terphenyl-dl4 104% 33-141 

!Naphthalene 4.00 2.11 53* 
!Acenaphthylene 4.00 2.45 61 
Acenaphthene 4. 00 2. 57 64 
Fluorene 4. 00 3. 23 81 
Phenanthrene 4. 00 3. 81 95 
Anthracene 4. 00 3. 62 91 
Fluoranthene 4. 00 4. 28 107 
Pvrene 4 . 0 0 3 . 7 9 9 5 
Benzo(a)anthracene 4.00 3.92 98 
Chrysene 4. 00 4. 03 101 
Benzo(b)fluoranthene 4.00 4.10 103 

!Benzo(k)fluoranthene 4.00 3.67 92 
I Benzo (a) ovrene 4. 00 3. 48 87 
!Indeno(l,2,3-cd)pyrene 4.00 2.85 71 
!Dibenz(a,h)anthracene 4.00 2.64 66 
!Benzo(g,h,i)perylene !4.00 !2.98 !75 

LJ5402SIMPAH Page 1 

38459LCS 
N/A 
26-JUN-96 
070296-8270-L 
1 
1.00 

60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 

!60-130 

000121 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
~"'1AS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl Sample 
N/A 
03-JUL-96 

8270 SIM_38459 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Nitrobenzene-d5 I 69% 1 40-114 
2-Fluorobiphenvl I 50% I 41-111 

38459LCS 
N/A 
26-JUN-96 
070396-8270-L 
1 
1.00 

!Terphenyl-dl4 I 84% I 33-141 i 

Acenaphthene 4.00 2.58 65 
Fluorene 4. 00 3. 58 90 
Phenanthrene 4.00 3.76 94 
Anthracene 4.00 3.77 94 
Fluoranthene 4.00 4.78 120 
Pvrene 4 . O O 2 . 9 7 7 4 
Benzo(a)anthracene 4.00 3.48 87 
~sene 4.00 3.45 86 
1Benzo(b)fluoranthene 4.00 3.57 89 
~o(k)fluoranthene 4.00 3.20 80 
~o(a)ovrene 4.00 3.16 79 
!Indeno(l,2,3-cd)pyrene 14.00 !2.87 j72 
!Dibenz(a,h)anthracene 14.00 !2.69 j67 
iBenzo(g,h,i)perylene 14.00 j2.94 j74 

LJ5402SIMPAH Page 1 

60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 

160-130 
!60-130 
j 60-130 

000122 RE 



'JCKHEnD ANALYTICAL SERVICES 

trument ID: hpl 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 
Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

--~-~-I 2100365 984387 
-·------- ---~ 12 HOUR STD 1598283 ~. 332 

_________ U_PPER LIMIT1196566 ~~·8_3_2 ___ _ 4200730 

7. 772 

8 .272 1968774 

LOWER LIMIT 

ii:~~:~~~~ii:::::1:1111: ;;/ii 1::;;!i/i;:/ilii!/l/iilli:l:i1:::111:::1:1:11:11::::1:::::;1;:;::1il!/ililJJJiJ):)J)/]~/l/l/llll~!!lJ/!l~~ll!!lll!!!JJ: 

ithod Blank 38459MB 409268 6.337 1462740 7. 772 736637 10.433 

Lb Ctrl Sample 

-76 

38459LCS 

L7312-29 

690482 6.337 2290730 7. 772 
--

785025 6.337 2291864 7. 772 

1123666 - --
--, ----t1147002 

10.433 

10.433 
------ -------1-- ----1---- ·-------- --------------- -------

,-R36 707481 
-t~~~7 

12028347 17.772 1961953 110.433 2028347 7.7 

-------- - -- ;2184569 ;7.772 ;-~~~0534 110.433 ;-R04 
---------

751971 6.337 2184569 7. 772 
-------------t---+--------l---I --- ------ --

;.R04 l38459MSD 1791560 16.337 - 7. 772 

~s~trl s_ample Du~---···· ·· ~~~tl~ :~:~--- -,~~~;-!23;-,-~:;-;--1,. 11;---·11os132s ---

j2318068 

12663065 7. 772 

10.441 
---------·-··- --- ------------t- ---· ---· --- -

·62 L7305-70 741805 6.341 2242033 7.780 103161?--t-~0.441 

·R37 __ L7305-72 -··-·-- 728517 -·-·-- 6·.341·-----1~~~~~--~J~~---J~3~_7~i~~~-1__ 

-64 L7305-74 892218 6.341 

'-54 L7305-76 834383 6.341 

2621237 

2478268 
- I ---

1-48 L7305-80 680905 6.341 
---------- ----

:-Ro4 L7305·86 751213 6.341 

~ 

'

UPPER LIMIT 
LOWER LIMIT 
PER LIMIT 
WER LIMIT 

" :-.> 

.. 
a 

= 
= 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

2033609 

2199860 

7.780 

7.780 

7.780 

7.780 

IS1 
IS2 
IS3 

= .. 
= 

1251596 10.441 

1132567 10.441 

923449 10.441 
------- --------
1039830 10.441 

l,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-D10 



'JCKHbn'D ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

trument ID: hpl Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

--- ,t,lllfflt,fll_-l!lfwmnrl 
12 HOUR STD 1066456 

UPPER LIMIT 2132912 
----··-----·----·-------

LOWER LIMIT 1533228 

:~-,~~~~~::;1:::::=::1::::::11:::::::::::1\:1:::::::1::::::;:::=:1::1:::=1::::::::::::::1:1:1::::::::::1::1:!::!f 1:::1::::::1:::::::~19;::::::1~~:ii!llli/:11r::1::11:::1:1:1~:1:1:11:, 

1thod Blank 

lb Ctrl Sample 

-76 

,-R36 

38459MB 

38459LCS 

L7312-29 
----------
L7305-90 

950242 
-----
1392039 

1328764 
--------
1190936 

13.145 
--------
13.154 

13 .154 
----------- -· 

13.154 
•-----------+--------, 

,-R04 

-R04 

lb Ctrl Sample Dup 
-----
;-59 

-62 

;-R37 

-64 

38459MS il250730 ------··---- -----
38459MSD 1359543 

38524LCSDUP 11586393 

L7305-68 11333146 

L7305-70 1295778 

L7305-72 1542738 

L7305-74 1540363 
···--~- •·----------·-·----

' - 54 L7305-76 1363376 

1-48 L7305-80 1188894 

i-R04 IL7305-86 11269727 

0 
0 

:A(;DPPER LIMIT 
z: 

+100\ of internal standard area 
-50\ of internal standard area 

13 .154 
-·----·- --·-- -
13 .154 

. -
13.154 
------·---
13.154 
----------
13.154 

13.154 

13.154 
-···- - ·-- --···· .. -
13.154 

13.154 
-·---·----·---·. 
13.154 

¥
'WER LIMIT 
U R LIMIT 

R LIMIT 
= 
= 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

18.402 

18.902 

632189 18.401 -------------·-· 
936494 18.402 

777700 18.402 
--- .. - --··· - --------- -----·· ---
746463 18.401 
--- --

756160 18.402 
----- ---·- ----·- ---···-·-
761098 18.402 

-·--·- ·-·-··-

861366 18.402 
----- ·--·--·--·- ------·-----·--
755871 18.402 
--- --··-····--- ·---····----
733285 18.409 

809085 18.409 

831625 18.409 
··-·--·· . ··---· - --- ·-----··-·-
699831 18.409 

772119 18.409 

696477 

1392954 

714589 --- ·-- - -· -- -- ... 

990129 
--

800715 
---------- --·· . - .. 

791978 
--------------
776607 

. ----- --·-··· ···-··· 

775567 

900096 ---------- ... --· 
808414 
----------· -------
746477 

820056 

870453 

21.103 
------· - ----
21.103 
---
21.103 

- ... -- .. - ----- - --
21.103 

... 

21.103 
------~-
21.103 

.... - -··----
21.103 ------
21.110 
-------·-··----
21.110 

21.110 

21.110 
.. --- ··-· ·-. -- -··· ·------
722357 21.110 

855033 21.110 
----- --· -------- ----- -· --··- - -·-· --·. - •- - ----··-··- -- . 

708108 118.409 

IS4 
IS5 
IS6 

= 
= 
= 

729116 I 21.110 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-D12 



"JCKH~nD ANALYTICAL SERVICES 

trument ID: hpl 

12 HOUR STD 

UPPER LIMIT 
------·-------- ----------

LOWER LIMIT 

SEMI-VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

!il[i[ili\ii!ili\\illi\\\i\liilll!II! -598283 

1196566 

Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

li!!~i[~l~l!;iil\&!iiiJj!i!1r=·r·r••~ 

~~~~~~~11111111:1:11:1111:1:1:111:11::1:11111:::!!i/!ii:!:/li/:11://1:1:1:11::1i11:111:11:11::11::::111::11:::11:1i1,1:1:::111:i1::111111::111111:1:111~1lilll~llll 

-56 

-61 
-·--·------------------

L7305-66 ~

11
74196 • . 341 r·2026 r · 7·· r 4917 10.441 

~:1;;;_:
1 

- ;_:_:;;;_ - - __ :~1:;-- :::::;; . ~ _ f _::: ~::::::-~- ~i ::::__ .. -67 

-01 

A UPPER LIMIT 
A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

0 
0 
0 ... 
N en 

= .. .. 
= 

+lOOt of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS1 
IS2 
IS3 

= 
l,4-DICHLOROBENZENE-04 
NAPHTHALENE-DB 
ACENAPHTHENE-010 



'CK.HEED ANALYTICAL SERVICES 

:rument ID: hpl 

••·c1.i;rie :I 
~~1t····+J>? 

-56 

-61 

-67 

-Dl 

SEMI-VOLATILE INTERNAL STANDARD 
AREA k"\'D RT Sl.~ • .ARY 

Date/Time Analyzed: 02-JUL-96 08:55 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

;:~:::::;:~::::;:('.:iii;:\~::;:[;\:::::~:~!:::~, 

1066456 ____ __, 

2132912 

: : ::·::'.:· ·::::::::::::.::·.:::: :1:: :::::::::~~~: ::±:¥:·:::::::::: 

L7305-66 1235964 

L7305-101 1287972 ________ ___,,__ ___ _ 
L7305-99 1633890 

L7305-94 1244394 

LAL Batch ID: 

il!!ii\llll!ll\l~lll.llllit.ll!llltlll!llll\ii!llll\lllll!lllllll!llll!lllliiii!lllll!:l11111111111111:!
1

l!lllii\illlill!ll\:! 

18.402 696477 
·-----4----

1247478 18.902 

13.154 1684612 118.409 682551 

13.154 612028 18.409 642260 
·-------+---- ---~----------------
13. l 54 837292 18.409 882999 

13 .154 793897 18.409 
I ---
826958 

070296-8270-L 

21.110 

21.110 ---21.110 

21.110 
--·- ---------------·-·--

:A UPPER LIMIT 
:A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

0 
0 
0 
J-lll 
N 
O'>. 

= 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS4 
IS5 
IS6 = 

PHENANTHRENE-DlO 
CHRYSENE-Dl2 
PERYLENE-Dl2 



JCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

trument ID: hpl Date/Time Analyzed: 03-JUL-96 08:42 

LAL Batch ID: 070396-8270-L 

\:\:1::i:)::::::ii:11:::::::::;\:::::;!;1:::i:1' "'--·-· 12 HOUR STD 585769 
---------- --

UPPER LIMIT 1171538 

LOWER LIMIT 1292885 

::\:\\\\\~l~lilll\lll\iillllllll\\:::11::111llllll\\ll\lll\lllil'.ljll:llllllli\l\\)l!lllllllll:llll\li;l\lll::1:::1:1:11:::1::1:1::111111:1i1:lj!!\Jlj~·':1:l!l111i111::1i~l:::1 

~thod Blank 38459MB 489247 
·----- 1----------

7-51 L7305-82 684278 
·--· 

7 -34 L7305-96 609604 
---------------··---- ---- ----------
3-50 L7305-78 468054 

--------- - ---------
7 -15 L7305-98 360889 
----·--------------· ----
5-R34 L7305-92 469434 
-------------------- - --- - --------- --- ----------------

7-33 L7305-84 307546 
--------------·- - ··---·-·---·-· --------- --··--- - ----· -·· - -- -----

:1.b Ctrl Sample 38459LCS 406903 

5-R04 38459MS 468155 
---- ---·- -·-----------
5-R04 38459MSD 481250 

6-R34 L7305-92 323834 
··------ -- .. - -~---- ------- -·------- - ·-------- --- -- . 

7-33 L7305-84 355788 
----

= +100% of internal standard area 
-50% of internal standard area 

6.332 

6.337 

6.337 

6.337 

6.341 

6.337 

6.341 
----·-· 
6.337 

6.341 
-----· 
6.341 

6.341 

6. 341 

'

PPER LIMIT 
OWER LIMIT 
ER LIMIT 
ER LIMIT 

~ 
N 
'1 

= 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

1960661 

1578186 7. 772 764577 10.433 
···------··------ - ----- - --- -- -·----·-· 

1796756 7.780 988552 10.433 
~--

1806298 7. 772 833185 10.433 
----------- ----------
1179828 7.780 605900 110.433 ---------- --------------- -------- ------. -··------

1231906 7.756 578944 10.455 
---------- -------r---

1184845 7.780 773031 10.450 
·------------------- ---· -- -- - ·-. - - ----------·-· ---·--- --- -- ·-- - ----------

793452* 7.789 541514 10.459 
- ·-·----------- ------·- - - - ~------·-- -----·-----

1376420 7.780 796277 10.441 
·--- --------- ------- ------· 

1555036 7.780 821419 10.441 
- - --------- .. -1--------······-

1515882 

970722* 

1007001 

7.780 

7.780 

7.788 

ISl 
IS2 
IS3 

= 

850810 10.441 

574714 10.450 

605935 10.450 

1,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



CKHEED ANALYTICAL SERVICES 

1trument ID: hpl 

SEMI-VOLATILE INTERNAL STANDARD 

AREA ANu RT S'(JMMARY 

Date/Time Analyzed: 03-JUL-96 08:42 

LAL Batch ID: 070396-8270-L 

- 1 ..... ,_,_,.----

12 HOUR STD 1172736 13.145 

UPPER LIMIT 2345472 13.645 

LOWER LIMIT 1586368 

ilii~l~lill::1::111::1:11111111:111111111111111::!)llj\lllll:11111::111r11:111:111111111~111111111r11i11111111::111:11111r111111i:1::1::1111~:11•1111:1111111111:111:11:::: 

ithod Blank 38459MB 973272 13.146 
-------- ---·---

7-51 L7305-82 1317025 13.154 
-- -- -

7-34 L7305-96 1029097 13 .146 
-------

1-50 L7305-78 792999 13.154 
·------ --

'-15 L7305-98 1014404 13 .168 
--------------- ----

i-R34 L7305-92 946515 13.163 

, _ 33 L7305-84 781623 13.172 
--------- - . ·---·-·- ·- - -- -· -- ·-- - . -- - ----------------- -··· ------ - ·- ----- - - --·· ·-· --- -- --

.b Ctrl Sample 38459LCS 1210313 13 .163 
------· --·- ---------

-R04 38459MS 1165284 13.163 
---------- -· ---·-- -- ---- ------------ ·- --·--------------· --- ---------
-R04 

-R34 
-------·--- -------

-33 

'

PER LIMIT 
OWER LIMIT 

R LIMIT 
R LIMIT 

~ 

~ 

38459MSD 1188797 13.163 
-· ----------------- -- ----------

= 

= 

L7305-92 883392 13.163 
. -- - ---- -----·· ··-------------· - -·-- ··- ----··---- ---- -----~-

L7305-84 956109 

+100\ of internal standard area 
-50\ of internal standard area 

13.172 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

599138 18.402 

1198276 18.902 

574910 18.402 
--- ------
568979 18.402 

638754 18.402 

585449 18.409 
-----

784518 18.485 
------

510591 18.416 
----- -----

566825 
------ - --·--

1168505 
~-----

862929 
-----·· -- ----·---

861374 
---------
641015 
-----
637793 

18.493 
- -· ·-·- .. - - -· 

18.415 

18.416 

18.416 

18.423 
-·--·----
18.458 

622496 

1244992 

626944 
---

589608 

715467 
----
693638 

---

937855 
----- --

556746 
-----

721381 

21.103 
--t-··-----

21.103 

21.103 

21.110 
--------1 
21.144 
------

21.117 

21.166 

1261589* 21.116 

984248 

982685 

21.124 
-- -- . -- - --
21. 117 

------ --- - --·---+---- -----
739762 21 .131 
---·---·--- -- ~----------

767306 21.145 
·-------------------------

IS4 
IS5 
IS6 = 

PHENANTHRENE-D10 
CHRYSENE-D12 
PERYLENE-D12 



OCKHL~'D ANALYTICAL SERVICES 

3trument ID: hpl 

. : .•. $~ltB+P )(}: 
7-15 

EA UPPER LIMIT 
EA LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

0 
0 
0 
~ 
N 
(.() 

= 
= 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

---
l!l!!\!!:!!11\!l\\llll.llili

1
:\i!l

1
\!i\1\l\!\ll\111

1 :i:\:::::::~:::::::~~ii::::::;::;:::::::;:;:::~::: 

12 HOUR STD 358863 
----·----- ·----
UPPER LIMIT 717726 

--··---~·-·-

LOWER LIMIT 

.................. ,iiiiiiiii:::ili!:;:;~ai:::::::w~:::::::::::i: • 
L7305-98 

+100% of internal standard area 
-50% of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS1 
IS2 
IS3 

Date/Time Analyzed: 08-JUL-96 08:48 

LAL Batch ID: 070896-8270-L 

::!i:i:i::~~:!\l\il~i;iiii!i!i::::::!::::::::! 

·-

1,4-DICHL0R0BENZENE-D4 
NAPHTHALENE-OS 
ACENAPHTHENE-DlO 



OCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

3trurnent ID: hpl Date/Time Analyzed: 03-JUL-96 08:42 

LAL Batch ID: 070396-8270-L 

·--fa&411111lllllllll~ 
12 HOUR STD 

---------
1172736 

2345472 

13.145 599138 

13.645 1198276 

18.402 

18.902 

17.902 

UPPER LIMIT 
----------·---t-------+-------1-----

LOWER LIMIT 1586368 12.645 299569 

1!1
1l~l~li~~:!:i:111:1::::1!!:!!!llll!:il!!:::1:11::111:1:11:11:j!!:111:11111t1:1:1111:11:1::111:1::1::j!\lli!lllll!:il:j1:11:11:1111111111:111~•11111111~~111:1111111111!·.:-:-::-::-:-::-: 

~thod Blank 38459MB 973272 13.146 
--------- -·------ --··---·-

7-51 L7305-82 1317025 13.154 
---------

7-34 L7305-96 1029097 13.146 

3-50 L7305-78 792999 13 .154 
--
7-15 L7305-98 1014404 13.168 

-· 
5-R34 L7305-92 946515 13.163 

. f-----·- --------
7- 33 L7305-84 781623 13 .172 
------------- -· . -- - --------- ----- -----·---·--- . -··----··-. -- ------ --- - - - -- -

th Ctrl Sample 38459LCS 1210313 13.163 
------------ - ---------

i-R04 38459MS 1165284 13.163 
·---· -·· ------ -- ---· ------------ ·- - ---- ------------·--· ----·· -----·----

i-R04 

i-R34 
-·---------- --------

1-33 

1,PER LIMIT 
1 WER LIMIT 

ER LIMIT 
R LIMIT .... 

~ 

38459MSD 1188797 13 .163 
------------------- -- ---·--·---

L7305-92 883392 13.163 
- - ----- -- ... - ---- ---- ·- ··---- ·- - -···- .. -----···--- ---- ----·--

L7305-84 956109 

+100\ of internal standard area 
-50\ of internal standard area 

13.172 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

574910 18.402 
--- -----·-------·-
568979 18.402 

638754 18.402 

585449 18.409 

784518 18.485 

510591 18.416 
·-

566825 18.493 
·----- - . -···-------- - - - ---- . - - ..... 

1168505 18.415 
---- ~------- ---------· 
862929 18.416 
·------ -- ---- -· - ... --·-- ---·---
861374 18.416 
---·------ --··--------
641015 18.423 
----- ------- -·------·-··· 
637793 18.458 

IS4 
IS5 
IS6 

= 

622496 

1244992 

311248 

626944 
------
589608 

·----
715467 

693638 

937855 
-------

556746 
f-·-------·-

721381 

1261589* 
---------- -----

984248 
- --- .. - . - .. -·--

982685 
···--··----- --·---
739762 

- ····-··-·-·- . - . - . -----

767306 

21.096 

21. 596 

20.596 

21.103 
·------

21.103 
~----
21.103 

21.110 
·--

21.144 
-----
21.117 
-----

21.166 

21.116 
----------- .. ------

21.124 
-.. -- - -- -- ---

21.117 
--····---··--

21.131 
- ----- ··- -----
21.145 

PHENANTHRENE-010 
CHRYSENE-D12 
PERYLENE-D12 



OCKHb.-1D ANALYTICAL SERVICES 

1trument ID: hpl 

12 HOUR STD 

UPPER LIMIT 
- - --· ------ -

LOWER LIMIT 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

iilllllll!i!lilllllllllllllill
1
1illlllll\!lill!lll 

358863 

717726 

6.332 

6.832 
--------------·- -•--··---

i:iii:iiiii:iiji:iii::i(i:ji::iiijii: 
1173549 

2347098 

.. ~~~;~;-:.~.•••••••-•••••••••••r:·· .·.· .. ·.·-·-··········· ..... ::;::::••::\;•1••:•i:::•:::::~-~ ···~~·:: •. _ ... ·.·. 
7-15 

&A UPPER LIMIT 
&A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

0 
0 
0 
~ 
N 
'..D 

= 

L7305-98 

+100% of internal standard area 
-50% of internal standard area 
+0.50 minutes of internal standard RT 
-a.so minutes of internal standard RT 

IS1 
IS2 
IS3 

Date/Time Analyzed: 08-JUL-96 08:48 

LAL Batch ID: 070896-8270-L 

·-

l,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 
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/ 

C,., llJ~~/( 
r-e.e di corf 

LOCKHEED ANA .:AL SERVICES 

TRACKING SHEET DATA REPORT (ba16 PAH) 

EXTRACTION SHEET FOR: 8270 SIM Extraction 

WORKSHEET NUMBER: 8270 SIM_38459 ~ 
,L #. · •. jQC TYPE !CLIENT IIF · JOATE: ..... · .. DATE { VO l'fl/ \IAT~R· ... surur H$} 81\<lUG~l?\ ~t:«HVEN:I / 

. . . . . COl;U:CTEO. RECl:JVED, "'" ·• SAMPLI; ·• fo!L(' Ml\ '1'()\flN~l}{ lC:f~N~k'(~T. 

•· • .•.•·.·.· .· . . . . ,: .. ,.,.,·:;:,:::·::.:: ~REAT~~; ;'ff!.!,} pH . . ~: ;p.:E:; (\?\:\(;. 
7l1>5-U a-58 zb·JUN-~ !Z-JUN-~ 9'1c,,../t ...1...... '"( - f.t5",,j/_ /,.._j., 
7305-70 A3·62 20-JUN-96 24-JUN-96 ? --
7305-72 

1

~-=--=-== C6·R37 20·JUN•96 24·JUN•96
1~-=-:=== 7 / f 

7305-74 ___ CZ-64 20-JUN-96 24-JUN-96 --t--- '7 l-t-l-l 1 _ _,___ 

7305·76 ___ C7-54 20-JUN-96 24-JUN-96 --- ? l-t-l-l I ' 

7305-78 08-50 20-JUN-96 24-JUN-96 --+-- 7 
7305-80 --- 08-48 20-JUN-96 24·JUN•96 ___ -ri=r•-
.7305-82 07·51 20-JUN-96 24-JUN-96 '7 l-l--+---I 

-~-----1---·-------··---...--1 ..... --... ,----,--.--1-4-I I I l-o1--'-· 
.7305-84 ___ 07·33 20·JUN•96 24-JUN-96

1

---+-- _2_ -
.7305-86 --- C6·R04 21-JUN-96 24-JUN-96 ___ ..:i_•-
7305-90 , ___ C6-R36 21-JUN-96 24-JUN-96 --1---ll-
.7305-92 D6-R34 21-JUN-96 24-JUN-96 --1-- ? l-
.7305·94 ___ ,Bs-Di 21-JuN-96 24-JuN-96 ~t:7 __2._I- ....VI_I ~ I ::t2 ., 

1-+--1--,-----1-----

lf(< 011/1,~ 

~01/rA 

... STARTED, t,po/Y(R • DATE COMPLETED, Ot,,-:lf-'ifc 

4 ~ ll /0,'~R!"~ATE & TIME COMPLETED: {g7i'1/i (Q5'.'f51J. 
SIGNED: ~ « [~C _, 

> > ' 

: BATCH# : 8270 SIM_38459 

JRR ID# : tJfS9-g5'-/ 
; ID # : /Jl5'7, .3 2 -¢-: 

' ' ~ 7 
' If" #'S 

cONc: ~MEcL2: :J&o'l3 NA2s04 = Jt.p5~W 
CDNC, ~ACN , /1/iJ ACETONE, /q~ 

SIGNED: ~ , 

SPIKE WITNESS:~=.,..-,/ L 1§ 

,RReVE EXTRACT COC: 
~C::~V/41~ 

RECIEVED B~..,.-""------'"""~,______ DATE: rd(- tt. 

Page 1 



~ --, 

ffiA6 

~ 

3~ 

:rnr-m 
~ 

43°9HB 

mLcs 

QC TYPE JCLIENDD 

LOCKHEED ANAl AL SERVICES 

TRACKING SHEET DATA REPORT (bs16 PAH) 

EXTRACTION SHEET FOR: 8270 SIM Extraction 

WORKSHEET NUMBER: 8270 SIM_38459 

DAYt,OATE . IVO(/\IT 
COLL~CTE.0 . RECE IVEO/ E)(TR 

. . • ' · CREATED . 

\IA TE if -- SURR - Hl BROUGHT -··· AMT G VEN .. 
SAMPLE HI../. Ml TO FINAL TO.ANALYST 

pH . . VOLUME OF ... 

D7-JZ ... ·. 21-JUN·w; .. 2Z-JUN~9& '7','<P,,,Jf ·7 
D7·15 21·JUN·96 24·JUN•96 -- 1- 7 
13·67 21·JUN·96 24•JUN•96 ' 7 
84·61 l21·JUN·96 l24·JUN·96j f Jn ? 
C6·56-,-..,.......,. ___ l20·JUN·96 l24·JUN·96j i~ 7 

KB IKethod Blank I ___ IU-JUH6i~-i /~ 7 
LCS -- ~l[ab Ctrl S11f11>(e l ___ l26•JUN·96j~ ilo~ 7 

---1----
_....;,...._ 1-+-1-1-~--l---'---1 

I . ,.,o.;vffF • l--+l-l--+---1---+-
'1 

-..:....-1-+1-1----1----

-----1-=--l--+-l-l--t---1-----
... ---,~- . _ l.v 

HS ~,..,_, ... 96 .,,..,.-.,,..,.-.,,... --...... -_ .... _ ..... _.,_-__ ·~ ~~ ;~f'~-~-~;:~,'.~:::~1:::::::1I=] ; =---- KSD l24·JUN·96i . I I 1'-7 1-r-lTI :::L i .,,,_, --- __, 
o'~~b-ft, ----------•----·-----------·------·-----·-----·----·---·--·-----·-----

E STARTED: __________ _ DATE COMPLETED: __________ _ SIGNED: ______________ _ 

TINU<XJS DATE & TIKE STARTED: __________ _ DATE & TIKE COMPLETED: _______ _ SIGNED: ______________ _ 

BATCH# 8270 SIM_38459 LOT #'S SPIKE WITNESS: ______________ _ 

RID# : ___________ CONC: ____ HECL2: ____ _ NA2S04: ____ _ 

ID# : ___________ CONC: ____ ACN : ____ _ ACETONE: ____ _ 

REVIEWED BY: 

IRATIVE EXTRACT COC: RECIEVED BY: _____________ _ DATE: ___ _ 

.. i~ 

C). 

C.J , :'': 
~ .. 

Page 2 
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LOCICIIEEID •Aa71d 

Lockheed Analytical Services 

DAMES AND MOORE 

CHEVRON 

ANALYTICAL DATA REPORT 

FOR 

METALS, NITRATE, TOTAL DISSOLVED SOLIDS, 
ALKALINITY, CHLORIDE, SULFATE, VOLATILE 

AND SEMI VOLATILE ORGANICS 

LOG-IN NUMBER: 

QUOTATION NUMBER: 

DOCUMENT FILE NUMBER: 

L7312 

0616320 

0625337 



Lockheed Environmental Systems & Technologies Co. 
Lockheed Analytical Services 
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 
Tekpboo< 702-361-0220 800-582-7605 F.,;mile 702-361-8146 ~ 

LOCKHEED MARTIN 

Ms. Lynda Kelly 
Dames and Moore 
700 Folsum Blvd. Suite 200 
Sacramento, CA 95826 

RE: Log-in No.: L7312 
Quotation No.: 0616320 
Document File No.: 0625337 

July 22, 1996 

The attached data report contains the analytical results of samples that were submitted to 
Lockht3ed Analytical Services on 25 June 1996. The temperature of both coolers upon receipt 
were :3°C. The sample containers did not agree with the chain-of-custody documentation. 
All sample containers were not received intact. Samples were received in time to meet the 
analytical holding time requirements. All discrepancies (if applicable) identified upon receipt 
of the samples have been forwarded to the client and are documented in the enclosed chain
of-custody records. (See attached Sample Receiving Checklist for details). 

The case narratives included in the following attachments provide a detailed description of all 
events that occurred during sample preparation, analysis, and data review specific to the 
samplHs and analytical methods requested. 

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report 
are also enclosed representing the samples received within this group. 

If you have any questions concerning the analysis or the data please call Mary B. Ford, Client 
ServicBs Manager, at (702) 361-3955, extension 326. 

Release of this data report has been authorized by the Laboratory Director or the Director's 
designE3e as evidenced by the following signature. 

cc: Client Services 
Document Control 

Sincerely, ~ 

~?::t-f1 J/J-dq6 
Client Services Manager 
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CASE NARRATIVE 
INORGANIC NON METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: initial and continuing calibration verification, initial and continuing calibration 
blanks, method blank(s), laboratory control sample(s), matrix spike (predigestion) sample(s), 
duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on June 25, 1996. The samples were logged in as L7312 
and were prepared and analyzed in batch 624 dm, 624 dmx and 625 dm for: 

A. Method 160.1 Total Dissolved Solids 
B. Method 310.1 Alkalinity 
C. Method 325.2 Chloride 
D. Method 325.0 Nitrate-Nitrite as Nitrogen 
E. Method 375.4 Sulfate 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Samples 

• For Method 300.0 Nitrate-Nitrite as Nitrogen for sample EBS-001 (L7312-36), although 
the client's chain of custody did not request this analysis, a sample was received 
labled "Nitrate". Therefore, an analysis was performed on this sample and the result 
is reported. 

Kay Mccann 
Prepared By 

July 5, 1996 
Date 
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CASE NARRATIVE 
INORGANIC METALS ANALYSES 

The routine calibration and quality control analyses performed for this batch include as 
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, 
initial and continuing calibration blanks, method blank(s), laboratory control sample(s), 
ICP interference check samples (ICP only), serial dilutions, analytical {post-digestion) 
spike samples, matrix spike (predigestion) sample(s), and duplicate sample(s). 

Preparation and Analysis Requirements 

All samples were received on June 25, 1996. The samples were logged in as L7312 
and were prepared and analyzed in batch 625 dm for total metals. The samples were 
analyzed by Method 7000 Furnace metals for arsenic and lead, Method 7470 Mercury, 
and Method 6010 ICP Metals for all other analytes. 

Holding Time Requirements 

• All samples were analyzed within the method-specific holding times. 

Method Blanks 

• The concentration levels of all the requested analytes in the method blank were below 
the reporting detection limits. 

Internal Quality Control 

• All Internal Quality Control were within acceptance limits. 

Shellee McGrath 
Prepared By 

July 7, 1996 
Date 
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The associated samples were analyzed in three analytical batches. All instrument tunes, initial 
and continuing calibrations were within QC criteria. Surrogate recoveries were within QC 
limits for all samples. The internal standard area counts and retention times were within QC 
limits for all samples. 

Analytical Batch 062896-8260-J-2 (water} 

Note: Sample C6-58 (L7305-4) was the native sample used for the MS and MSD analyzed 
as part of this analytical batch. 

The client requested BTEX analysis only for these samples. 

The samples were analyzed within holding time on June 28 and 29, 1996. No target 
compounds were detected in the Method Blank (38532MB). All spiked compound recoveries 
in 38~532MS, 38532MSD and 38532LCS were within QC limits. The Relative Percent 
Differences between the spiked compound recoveries in 38532MS and 38532MSD were all 
within QC limits. 

Analytical Batch 062996-8260-J-2 (water} 

Note: Sample C6-R04 (L7305-31) was the native sample used for the MS and MSD analyzed 
as part of this analytical batch. 

The samples were analyzed within holding time on June 29, 1996. The compound Acetone 
was detected in the Method Blank (38559MB) at a level of 4.1 ugll (practical quantitation limit 
of 1 Ougll). If this compound is detected in any of the associated samples it will be flagged 
with a "B" qualifier. All spiked compound recoveries in 38559MS, 38559MSD and 
38559LCS were within QC limits. The RPDs between the spiked compound recoveries in 
38559MS and 38559MSD were all within QC limits. 

Analytical Batch 063096-8260-J-2 (water} 

Note: The samples 38559MS and 38559MSD that were analyzed as part of analytical batch 
062996-8260-J-2 are associated with the samples in this analytical batch. 

The samples were analyzed within holding time on June 30, 1996. No target compounds 
were detected in the Method Blank (38561 MB). All spiked compound recoveries in 
38561 LCS were within QC limits. 
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The associated samples were analyzed in two analytical batches. The instrument tunes, 
inititial and continuing calibrations were all within QC limits. There were no target compounds 
detected in the Method Blanks (38495MB and 38495MB reanalyzed). The internal standard 
area counts and retention times were within QC limits for all samples. 

Analytical Batch 070296-8270-K (water) 

Note: Sample C6-R04 (L7305-107) was the native sample used for 38495MS and 
38495MSD analyzed as part of this analytical batch. Samples 38495MS and 
38495MSD were analyzed using the duplicate samples C6-R04 (L7305-108) and C6-
R04 (L7305-109), respectively. 

Samples 38495MS, 38495MSD and 38495LCS contained several compounds in 
addition to the five (5) required spike compounds. 

The samples were extracted within holding time on June 27, 1996 and analyzed within 
holdin~J time on July 2, 1996. Surrogate recoveries were within QC limits for all samples 
except for 2-Fluorophenol in samples 38495MB and 2-Fluorophenol and Phenol-d5 in client 
samplH B5-R08 (L7312-27). Samples B5-R08 (L7312-27) and 38495MB were reanalyzed 
in analytical batch 070396-8270-K with similar results. All analyses results were reported 
in this data package. The recoveries of the spiked compounds in 38495MS, 38495MSD and 
38495LCS were all within QC limits (although the recoveries of 1,4-Dichlorobenzene, N
Nitroso-di-propylamine and 1,2,4-Trichlorobenzene were at the low end of the the QC limits 
in the MS). With the exception of 1,4-Dichlorobenzene, N-Nitroso-di-n-propylamine and 1,2,4-
Trichlorobenzene, the RPDs between the. recoveries of the spiked compounds in 38495MS 
and 38495MSD were within QC limits. 

Analytical Batch 070396-8270-K (water} 

Note: Refer to analytical batch 070296-8270-K (water) for the associated QC (38495MS, 
38495MSD and 38495LCS) results. 

The samples were extracted within holding time on June 27, 1996 and analyzed within 
holdin!J time on July 3, 1996. Surrogate recoveries were within QC limits for all samples 
except for 2-Fluorophenol in the reanalyzed client sample B5-R08 (L7312-27) and 38495MB 
reported in this data package. 

Analytical Method 8270 PAH by Selective Ion Monitoring 

The associated samples were analyzed in two analytical batches. All instrument tunes, initial 
and continuing calibrations were within QC criteria. No target compounds were detected in 
either of the Method Blank (38524MB). All internal standard area counts and retention times 
were within QC limits. 
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The samples were extracted within holding time on June 28, 1996 and analyzed within 
holdinu time on July 1, 1996. All surrogate recoveries were within QC limits with the 
exception of Nitrobenzene-d5 in 38524LCSDUP. This sample was reanalyzed in analytical 
batch 070296-8270-L with similar results. Due to insufficient sample volume a LCS and 
LCSDUP {38524LCS and 38524LCSDUP) were prepared in place of a MS and MSD. All 
spiked compound recoveries were within QC limits except for Naphthalene in 38524LCSDUP. 
The REllative Percent Differences between the spiked compound recoveries in 38524LCS and 
38524LCSDUP were all within QC limits except for Naphthalene. The level of the compound 
Acenaphthene detected in client sample C4-76 {L7312-29) exceeded the calibration range. 
This sample was reanalyzed in analytical batch 070296-8270-L and the results reported as 
part of this data package. 

Analytical Batch 070296-8270-L (water) 

The samples were extracted within holding time on June 28, 1996 and analyzed within 
holding time on July 2, 1996. All surrogate recoveries were within QC limits with the 
exception of Nitrobenzene-d5 in 38524LCSDUP. This sample was previously analyzed as part 
of analytical batch 070196-8270-L with similar results. Both sets of results will be reported 
as part of this data package. All of the spiked compound recoveries in the reanalyzed 
38524-LCSDUP were within QC limits except for Naphthalene. Again, this sample was 
previously analyzed as part of analytical batch 070196-8270-L with similar results. Both sets 
of results will be reported as part of this data package. Sample C4-76 {L7312-29) was diluted 
and reianalyzed as part of this analytical batch. The level of Acenaphthene detected in the 
sample was within the calibration range. Both sets of data will be reported. 

Donald A. Hilke 
Prepared By 

July 22, 1996 
Date 
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Lockheed Analytical Services 
DATA QUALIFIERS FOR INORGANIC ANALYSES 

[Revised 08/28/92) 

For Use on the Analytical Data Reporting Forms 

For CLP Ana/,yses Only - Reported value is less than the contract required detection 
limit (CRDL) but greater than or equal to the instrument detection limit (IDL). 

For Routine, Non-CLP Ana/,yses Only - Any constituent that was also detected in the 
associated blank whose concentration was greater than the reporting detection limit 
(RDL). 

Presence of high levels of interfering constituents required dilution of sample which 
increased the RDL by the dilution factor. 

Estimated value due to presence of interference. 

Sample analysis performed outside of method-or client-specified maximum holding time 
requirement. 

For CLP Ana/,yses Only - Duplicate injection precision criterion was not met. 

Matrix spike recovery exceeded acceptance limits. 

Reported value was determined from the method of standard addition. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
quantitation must be corrected for dilution and percent moisture). 

For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria 
and sample absorbance is less than 50 % of spike absorbance. 

Analyst-defined qualifier. 

Relative percent difference (RPD) for duplicate analysis exceeded acceptance 
limits. 

Correlation coefficient (r) for the MSA is less than 0.995. 

For Use on the QC Data Reporting Forms 

The spike recovery and/ or RPD for matrix spike and matrix spike duplicates 
cannot be evaluated due to insufficient spiking level compared to the elevated 
sample analyte concentration. 

- The RPO cannot be computed because the sample and/or duplicate concentration 
was below the RDL. 

' Used as footnote designations on the QC summary form. 

I 
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DATA QUALIFIERS FOR ORGANIC ANALYSES 

.... ··············~·~·········. 

For Use On The Analytical Data Reporting Forms I 
A For CLP analyses Onl,y - The TIC is a suspected aldol-condensation product. 

... 
Any constituent that was also ·detected in the associated blank whose concentration was 

B greater than the practical or reporting detection limit (PQL or RDL). 

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only] 

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation 
is not possible due to surrogates being diluted out of the samples during the course of the 
analysis. 

E Constituent concentration exceeded the calibration range. 

G The quantitation is not gasoline or diesel but believed to be some other combination of 
hydrocarbons. 

Sample analysis performed outside of method- or client-specified maximum holding time 
H requirement. . 

Estimated value - (1) constituent detected at a level less than the RDL or PQL and 
J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP 

Reporting Only). 

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on 
N mass spectral library search. 

. 

NQ Analyte detected, but Not Quantified; see result from subsequent analysis 

For CLP Reporting Only - The percent difference between the concentrations detected 
p on both GC columns was greater than 25 percent [pesticide/PCB analyses only]. 

For CLP Reporting Only - Constituent was analyzed for but not detected (sample 
u quantitation must be corrected for dilution and percent moisture). 

X, Y, or Z Analyst-defined qualifier. 

N/A in the % moisture cell indicates that data are reported on an "as received" basis. A 
NIA value in the % moisture cell indicates that data are reported based on a "dry weight" 

(% Moisture) basis. 

I For Use On The QC Data Reporting Fonns I 
QC data (i.e., percent recovery data for matrix spike, matrix spike duplicate, laboratory 

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked 
duplicate) exceeded acceptance limits. 

ad The spike recovery and/or RPO for matrix spike and matrix spike duplicates cannot be 
a1 evaluated due to insufficient spiking level compared to the elevated sample analyte 

concentration. 

II 
bl The RPD cannot be computed because the sample and/or duplicate concentration was 

below the RDL. 

1 Used as footnote designations on the QC Summary Form. 
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L7312-l 
TEMP 3 
Location: 
Water 

L 73 :L2-2 
TEMP 3 
Location: 

L7312-·3 
TEMP 3 
Location: 

L7312-·4 
TEMP ] 

Location: 
Water 

L7312··5 
TEMP 3 
Locat.i.on: 

L7312·-6 
TEMP 3 
Location: 

L7312-7 
TEMP 3 
Location: 
Water 

L7312-8 
TEMP 3 
Location: 

L7312-9 
TEMP 3 
Location: 

L7312-10 
TEMP 3 
Location: 
Water 

'?-eu(s.e_Q__\.0~~ 
LOCKHEED ANALYTICAL SERVICES 

LOGIN CHAIN OF CUSTODY REPORT (lnOl) 
Jun 27 1996, 01:36 pm 

Login Number: L7312 
Account: 337 Dames & Moore~ Sacramento, CA 

Project: CHEVRON '96 

C4-76 /' 24-JUN-96 25-JUN-96 

RFG18-50A3 
1 s 8260 VOLATILES Hold:08-JUL-96 

C4-76 24-JUN-96 25-JUN-96 

RFG18-50A3 

C4-76 24-JUN-96 25-JUN-96 

RFG18-50A3 

C3-65 

V 
24-JUN-96 25-JUN-96 

RFG18-50A3 
1 s 8260 VOLATILES Hold:08-JUL-96 

C3-65 24-JUN-96 25-JUN-96 

RFG18-50A3 

CJ-65 24-JUN-96 25-JUN-96 

RFG18-50A3 

B8-D2 / 24-JUN-96 25-JUN-96 

RFG18-50A3 
1 s 8260 VOLATILES Hold:08-JUL-96 

BS-02 24-JUN-96 25-JUN-96 

RFG18-50A3 

BS-02 24-JUN-96 25-JUN-96 

RFG18-50A3 

TBS-004/ 24-JUN-96 25-JUN-96 

RFG18-50A3 
1 s 8260 VOLATILES Hold:08-JUL-96 

~ S:,C\~-e.... \J>\""2.-Z,~ 
ep l '}'1' \c1 h 1M bf-

I 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:36 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

~~@~l~~u~t:~,;t••••·•••··•••··••·• ··_, ····:'··.:::=_~:::.;:.·;·:;~~~::_ ::'·:::i:':.:::,:t::II:::1'.:!~:;:~2::.'.)1:1:::(J!::::~re ... :::.~; ••-g~-.~~•x:•··••••-·--···· 

L7312-ll TBS-004 
TEMP 3 
Location: RFG18-50A3 

L7312-12 TBS-004 
TEMP 3 
Location: RFG18-50A3 

L7312-13 EBS-001/ 
TEMP 3 "BTEX ONLY" 
Location: RFG18-50A3 
Water 1 S 8260 VOLATILES 

L7312-14 EBS-001 
TEMP 3 "BTEX ONLY" 
Location: RFG18-50AJ 

L7312-15 EBS-001 
TEMP 3 "BTEX ONLY" 
Location: RFG18-50A3 

L7312·-16 B5-R08 / 
TEMP] / 
Location: RFG18-50A3 
Water 1 S 8260 VOLATILES 

L7312·-17 BS-ROS 
TEMP 3 · 
Location: RFG18-50A3 

L7312-18 B5-R08 
TEMP 3 
Location: RFG18-50A3 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN~96 

Hold:08-JUL-96 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

Hold:08-JUL-96 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

L7312-19 C4-76 24-JUN-96 25-JUN-96 
TEMP 3 "J" FLAG FOR 8270 
Location: RFG02-39B 
water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-20 C4-76 24-JUN-96 25-JUN-96 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 
Water 1 S 160.1 TDS ~ Hold:Ol-JUL-96 
Water 1 S 310.1 ALKALINITY~ Hold:08-JUL-96 
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05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 
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~l.i§.1.1~§®.~~'.~f-J/'.:{: ... :-: ~- :·· :. -~~~~:,~:_·; :N~ek :::::_:_>::·:=_: ·=_:·_·_··· .· .. :· ~~£;ect Ji:\\ \'.:!~~~~~Gf > ···~~ g~~e 
Water 
Water 

1 S 325.2 CHLORIDEv' 
1 S 375.4 SULFATE/ 

Hold:22-JUL-96 
Hold:22-JUL-96 

L7312~21 C3-65 , / 24-JUN-96 25-JUN-96 
TEMP 3 "J" FLAG FOR 8270 SEMitydA's" 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-22 C3-65 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA' s" 
Location: RFG02-39B .,/ 

L7312-23 B8-D2 / 
TEMP 3 "J" FLAG FOR 8270 S~OA':5 11 

Location: RFG02-39B 

24-JUN-96 25-JUN~96 

24-JUN-96 25-JUN-96 

Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-24 B8-D2 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 

L7312-25 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 

EBS-001 

/ 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

Water 1 S 8270 SIM Hold:Ol-JUL-96 

L7312-·26 EBS-001 24-JUN-96 25-JUN-96 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B ~ 

L7312-·27 BS-ROS 24-JUN-96 25-JUN-96 
TEMP 3 "J" FLAG FOR 8270 MI-VOA's" 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-28 B5-R08 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 

L7312·-29 
TEMP :3 "PAH ONLY" 
Location: RFG02-39B 

C4-76/ 
24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

Water 1 S 8270 SIM Hold:Ol-JUL-96 
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05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

OS-JUL-96 

05-JUL-96 

OS-JUL-96 
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Jun 27 1996, 01:36 pm 

Login Number: L7312 
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Project: CHEVRON '96 

:::~:~~~i~~r~~: . :· .. ·:·= ·.::.···:·,:=:::::::::;::·i_:_;:~:;::·=::)(\;i:i:::::im:]1!ll:;::1:!tJ;::ill!!1!lii!:il!iti:::~:~~e :•••••······~~· g~:~····· : •...•.•.................. 
L7312-30 C3-65 /,,,-
TEMP 3 "PAH ONLY" ~/ 
Location: RFG02-39B 
Water 1 S 8270 SIM 

L7312-31 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 

BS-D1/ 
SIM Water 1 S 8270 

L7312-32 B5-R08 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 

SIM/ 

C4-76 

Water 1 s 8270 

L7312-·33 
TEMP 3 
Location: 121 
Water 1 S 353.2 NITRATE 

L7312--34 C3-65 
TEMP 3 
Location: 121 ,_,,--
Water 1 S 353.2 NITRATE 

L7312·-35 
TEMP :3 
Location: 121 
Water 1 

L7312·-36 
TEMP 3 
Location: 121 
Water 1 

L7312-37 
TEMP 3 
Location: 121 
Water 1 

B8-D2 V 
S 353.2 NITRATE 

EBS-001 / 

S 353.2 NITRATE 

BS-ROS / 

S 353.2 NITRATE 

24-JUN-96 25-JUN-96 

Hold:Ol-JUL-96 

24-JUN-96 25-JUN-96 

Hold: Ol--JUL-96 

24-JUN-96 25-JUN-96 

Hold:Ol-JUL-96 

24-JUN-96 25-JUN-96 

Hold:22-JUL-96 

24-JUN-96 25-JUN-96 

Hold:22-JUL-96 

24-JUN-96 25-JUN-96 

Hold:22-JUL-96 

24-JUN-96 25-JUN-96 

Hold:22-JUL-96 

24-JUN-96 25-JUN-96 

Hold:22-JUL-96 

L7312-38 C3-65 24-JUN-96 25-JUN-96 
TEMP 3 "METALS=As,Cd,Cr,Pb,Ni,V" 
Location: RFG02-39C · / 
Water 1 S 6010 ICP METALS/ Hold:21-DEC-96 
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05-JUL-96 

05-JUL-96 

05-JUL-96 

05:-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:36 pm 

Login Number: L7312 
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Project: CHEVRON '96 

Water 
Water 
Water 

1 
1 
1 

S 6010 ICP TRACE ,~ Hold:21-DEC-96 
S 7000 FURNACE MEfALS Hold:21-DEC-96 
S 7470 MERCURY Hold:22-JUL-96 

L7312-:39 B8-D2 . 1/ 24-JUN-96 25-JUN-96 
TEMP 3 "METALS=As,Cd,Cr,Pb,Ni,V" 
Location: RFG02-39C 
Water 1 S 6010 ICP METALS Hold:21-DEC-96 
Water 1 S 6010 ICP TRACE Hold:21-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:21-DEC-96 
Water 1 S 7470 MERCURY Hold:22-JUL-96 

L7312-40 B5-R08 , 24-JUN-96 25-JUN-96 
TEMP 3 "METALS=As,Cd,Cr,Pb,Ni,V" / 
Location: RFG02-39C ~ 
Water 1 S 6010 ICP METALS Hold:21-DEC-96 
Water 1 S 6010 ICP TRACE Hold:21-DEC-96 
Water 1 S 7000 FURNACE METALS Hold:21-DEC-96 
Water 1 S 7470 MERCURY Hold:22-JUL-96 

L7312-41 C3-65 24-JUN-96 25-JUN-96 
TEMP 3 
Location: 133 / Water 1 s 160.1 TDS / Hold:Ol-JUL-96 
Water 1 s 310.1 ALKALINITY Hold:08-JUL-96 
Water 1 s 325.2 CHLORIDE Hold:22-JUL-96 
Water 1 s 375.4 SULFATE/ Hold:22-JUL-96 

L7312-·42 B8-D2 24-JUN-96 25-JUN-96 
TEMP 3 
Location: 133 
Water 1 s 160.1 TDS / Hold:Ol-JUL-96 
Water 1 s 310.1 ALKALIN~ i/ Hold:08-JUL-96 
Water 1 s 325.2 CHLORID 1/ Hold:22-JUL-96 
Water 1 s 375.4 SULFATE Hold:22-JUL-96 

L7312-43 B5-R08 24-JUN-96 25-JUN-96 
TEMP :3 
Location: 133 

TDS / Water 1 s 160.1 .,,/ Hold:Ol-JUL-96 
Water 1 s 310.1 ALKALINITY Hold:08-JUL-96 
Water 1 s 325.2 CHLORIDE/ Hold:22-JUL-96 
Water 1 s 375.4 SULFATE Hold:22-JUL-96 

Page 5 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 



L7312-44 
Location: 
Water 
Water 
Water 
Water 

LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 27 1996, 01:36 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

REPORT TYPE 

1 S EDD - DISK DEL. 
1 S FORD 
1 S GCMS2 
1 S INORG TYPE 2 RPT 

25-JUN-96 25-JUN-96 

Page 6 

Signature: 

Date: 

05-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 25 1996, 04:33 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

::$.:::~:.i~~'.:::=::::::::::L'.:::::'.:'.:'.:'.:'.:'.:::'.:'.:'.::::::::·,:i:i.~:::\i.iib.i:''.:~:~:::'.:~'.:'.:'.~::::::~::'.:::'.::~::::.::'.:3.::t:!'.::!illl3.t~!;,:::·::::::::;,::::i~::i=$.:::::::;,:::::;.:~:::::::::::: > 

L7312-l C4.;.76 .. ??·.·· ... : 05-JUL-96 
TEMP 3 
Location: RFG18-50A3 
Water 1 s 8260 VOLATILES Hold:08-JUL-96 

L731:2-2 C4.;,.76 \:'.24--JUN'."."9 fi\\45.FJUN-9 6 OS-JUL-96 
TEMP 3 
Location: RFG18-50A3 

LT312-3 C4~76 .. 05-JUL-96 
TEMP 3 
Location: RFG18-50A3 

L7312-4 cJ·-6s ,<((····. · os-JUL-96 
TEMP 3 
Location: RFG18-50A3 
Water 1 s 8260 VOLATILES Hold:08-JUL-96 

L7312-·5 CJ.;..65 ··:·•.< . ~'17~/:~~:;:;~~:IfJ1JN.'~~6 .. ·os-JUL-96 
TEMP 3 
Location: RFG18-50A3 

L7312-·6 .>.¢3765/ OS-JUL-96 
TEMP 3 
Location: RFG18-50A3 

L7312··7 .B8-D2 kt> 
TEMP 3 
Location: RFG18-50A3 
Water 1 S 8260 VOLATILES Hold:OS-JUL-96 

L7312·-8 :SS-02< ..... ···.·: < 2'4~JUN:;;;;$·~::!{~$'f~.;.96 :: /OS-JUL-96 
TEMP 3 
Location: RFG18-50A3 

L7312·-9 ... B8-D2 
TEMP '3 
Location: RFG18-50A3 

L7312·-10 TBS-004 v 05-JUL-96 
TEMP 3 
Location: RFG18-50A3 
Water 1 S 8260 VOLATILES Hold:OS-JUL-96 

Page 1 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl} 

Jun 25 1996, 04:33 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7312-ll TBS-004 .. 
TEMP 3 
Location: RFG18-SOA3 

L7312.;..l2 TBS-004 
TEMP 3 
Location: RFG18-SOA3 

L7312-J.3 .·· · •· •.·... ..·· ·. > EBS-001 / ·.·· 
TEMP 3 "B'l'EX ONLY" 
Locatic:>n: RFG18-SOA3 
Water 1 S 8260 VOLATILES 

L7312.;..14 . ... EBS-OOL 
TEMP 3 iiBTEX ONLY" 
Location: RFG18-SOA3 

L73f2-f5 ./ . . . ) EBS-001 
TEMP 3 ... "B'l'EX ONLY'i 
Location: RFG18-SOA3 

L7312~16 BS-ROS/ .. 
TEMP 3 
Location: RFG18-50A3 
Water 1 S 8260 VOLATILES 

L7312~17 BS-ROS 
TEMP 3 
Location: RFG18-50A3 

L7312···18 B5-R08 
TEMP 3 
Locati.on: RFG18-50A3 

24-JUN-96 25-JUN-96 

24-JUN-96 25-JUN-96 

24-JUN-96 ·25-JUN.;.95 

Hold:OS-JUL-96 

24-JUN-96 25-JUN-96 

. · 24-JUN-96 25-JUN-96 

24-JUN.;..96 25-JUN-96 

Hold:08-JUL-96 

24-JUN-96 25-JUN-96 

24-JUN-96 25.;..JUN-96 

L73t2-·19 .·. .. C4-76 v 24-JUN-96 25~JUN-96 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-20 . C4-76 24-JUN-96 25-JUN-96 
TEMP 3 "J" FLAG FOR 8270. SEMI-VOA's" 
Location: RFG02-39B 

~ C..C...v, \J..,-Q._ \.,\.~ ~"'-'~ CC~C>-\"".e.,'<' ~ "°S_.~\"f"-.~\ ~ ~o..~~~~'-16.>~f 
Page 2 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 25 1996, 04:33 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

L7312-21 · i C3~65 ~> < < .... / > ..•. \ </24..;JUN;;.96 25 ... JUN-96 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-22 ,C3-6~ .. 
TEMP 3 "J" FLAG FOR 8270 SEMI.:.VoA1 s'' 
Location: RFG02-39B 

24-JUN-9625-JUN-96 

L7312-23 B8~D2 01/: I 24~JtJN..;9:6 25~JUN-96 
TEMP 3 ·· i•J" FLAG FoR 8210 sEMI-voA' s" 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L731.2-24 . \B8-D2 ........•. ·.· ... ·· .... ·.··•······.·. ./24 ... JUN'.""96 4~-:-JUN-96 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA s" 
Location: RFG02-39B 

L7312-·25 <~BS;;..001< i.,). } > .. ••• : /24~JUN;;..96i 25:~JUN.;;..96 
TEMP 3 ''PAH ONLY" 
Location: RFG02-39B 
Water 1 S 8270 SIM Hold:Ol-JUL-96 

L73.12-·26 . EBS;;_OOl 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 

L7312··27 B5;;..R08 / 24.;;JQN:_;9~ 25:f:.JUN. ... 96 
TEMP 3 "J" FLAG FOR 8270 SEMI-VOA's 
Location: RFG02-39B 
Water 1 S 8270 SEMI-VOLATILES Hold:Ol-JUL-96 

L7312-28 .. B5-R08 
TEMP :3 "Ji• FLAG FOR 8270 SEMI-VOA's" 
Location: RFG02-39B 

L73.12-29 .. .. ··.·.·•·· ¢4-76 v°' 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 
Water 1 S 8270 SIM Hold:Ol-JUL-96 

L7312·-30 C3-65 7: 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 

24 ~JUN'~.~Ef\25;,;;.JUN-9 6 

Page 3 

05-JUL-96 

05-JUL-96 

05-JUL-96 

os .. JUL-96 

OS-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

/""'\ . - . -- -, . 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 25 1996, 04:33 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

Water 1 S 8270 SIM 

L7312~31. . . .... · B8-D2 / 
TEMP 3 "PAH ONLY" 
Location: RFG02-39B 
Water 1 S 8270 SIM 

L7312-32 >BS-ROS< 
TEMP 3 . "PAH ONLY" 
Location: RFG02-39B 
Water 1 S 8270 SIM 

L73i2;..,33 c4;_75 / 
TEMP 3 
Location: RFG02-39B 
Water 1 S 353.2 NITRATE 

L1312-34. 
TEMP 3··· 

Location: RFG02-39B 

C3-6;i ·v"'·. 

Water 1 S 353.2 NITRATE 

L7312·-35 
TEMP :3 
Location: RFG02-39B 
Water 1 S 353.2 NITRATE 

L7312-36 EBS-001 
TEMP 3 
Location: RFG02-39B 

Hold:Ol-JUL-96 

24-JUN-96 

Hold:Ol-JUL-96 

·24-JUN;..96 

Hold:Ol-JUL-96 

24-JUN;..96 

Hold:22-JUL-96 

24-JUN-96 

Hold:22-JUL-96 

24,;;,JUN-96 

Hold:22-JUL-96 

24-JUN-96 

Water ..J. S 353.2 NIT~TE. . Hold:22-JUL-96 

L7J12 .;;.37 ··· ::SQ,~\'<- >~6isG_-id}':)~.oc.. · tJ/'h·!'i b ~~JUN~~6 TEMP 3 .... 

Location: RFG02-39B 
Water 1 S 353.2 NITRATE Hold:22-JUL-96 

25-JUN-96 

25-JUN-96 

25~JUN-96 

25-JUN-96 

25-JUN-96 

25,;;,JUN-96 

25-JUN-96 

L7312-38 . ·· < C3-65 ·,.;,- 24-JUN;..96.25-JUN-96 
TEMP 3 "METALS=As,Cd,Cr,Pb,Ni,V" 
Location: RFG02-39C 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

Hold:21-DEC-96 
Hold:21-DEC-96 
Hold:22-JUL-96 

Page 4 

05-JUL-96 

OS-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

os-JUL-96 

05-JUL-96 



LOCKHEED ANALYTICAL SERVICES 
LOGIN CHAIN OF CUSTODY REPORT (lnOl) 

Jun 25 1996, 04:33 pm 

Login Number: L7312 
Account: 337 Dames & Moore* Sacramento, CA 

Project: CHEVRON '96 

=i·::::.:Ler11;f:I~i&tti'%ib:,,;;z:t:ai~'=li,Ld~i=,·.-· .. ··.·.,:·., ...... ~~~i::::11r;;.;~;i::P.~•r=$.•tfa;?f•F:•········· 

~~
2

;
39

··•· .. i'METAts~As•,d~!E~;i>~f ~.~,. 
Location: RFG02-39C 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7312~40 .. ·.·.·· .... > ><BS;.;;ROS X r • 
TEMP 3 · ''MET.Ats::,;As; cd, c:r, Pb, Ni,\"' · 
Locatic:m: RFG02-39C 
Water 1 S 6010 ICP METALS 
Water 1 S 6010 ICP TRACE 
Water 1 S 7470 MERCURY 

L7312-4l. 
T:EMP3. 
Location: 
Water 
Water 
Water 
Water 

L7312-42 
TEMP 3 
Location: 
Water 
Water 
Water 
Water 

L7312-·43 ... · 
TEMP 3 
Location: 
Water 
Water 
Water 
Water 

L7312-44 
Location: 
Water 
Water 
Water 
Water 

RFG02-39C 
1 S 160.1 TDS 
l S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

BS-02 V. 

RFG02-39C 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
1 S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

. \ BS;...Rd8 ••. a.?'.'." . ··.·.··.· .... 

RFG02-39C 
1 S 160.1 TDS 
1 S 310.1 ALKALINITY 
l S 325.2 CHLORIDE 
1 S 375.4 SULFATE 

.· ...... .? }: REPORT . TYPE: 

1 S EDD - DISK DEL. 
1 S FORD 
1 S GCMS2 
1 S !NORG TYPE 2 RPT 

Hold:21-DEC-96 
Hold:21-DEC-96 
Hold:22-JUL-96 

:::q '\\2:A~JUNf~~ 2·p~JpN-96 

Hold:21-DEC-96 
Hold:21-DEC-96 
Hold:22-JUL-96 

Hold:Ol-JUL-96 
Hold:08-JUL-96 
Hold:22-JUL-96 
Hold:22-JUL-96 

........ ·.·. 24.;;,;JUN..;9'6 ~?~JUN-96 

Hold:Ol-JUL-96 
Hold:08-JUL-96 
Hold:22-JUL-96 
Hold:22-JUL-96 

TC= l4:~J1Jll-;,,.96. 25..;JUN;...96 

Hold:Ol-JUL-96 
Hold:OS-JUL-96 
Hold:22-JUL-96 
Hold:22-JUL-96 

:zs·?~+:$.J; >is~JUN;...96 

05-JUL-96 

05-JUL-96 

.· 05:-JUL-96 

05-JUL-96 

05-JUL-96 

05-JUL-96 

Page 5 

Signature: .~.. -
> G ~.2-s::-?t:C Date: 



~ _. 1 6 
CHAIN-OF-CUSTODY RECORD WHITE COPY-Original (Accompanies Samples) YELLObZ} Jol3or 

\:0 
PINK COPY - Proje~t Manager 

Sample Number Depth 

U.:~-t:. 

...., 

C~-V? 

--ti 

.,,€,-VZ. , 

·~ 
t 

-reh-004 
E.&:1-00, 

-l, 

I 
Time 

Sample 
Type 

\~IW,16. 
I 

Container Type 

-~ClnJ. ill)_ft 

l L olam "mJ.ra 
IL pol 
J J.. Mf:d. 

~ I \I/ _J 5{'}0
1 m\J Oi'llu, 

letlt<>l\l//Jkrl u n Ml u~R 0 

\ 
1 l l cJ.1J1YJ /l,IYhZ< 

, Q I 
11... l)CU 

l i.. ~(),, 

~ I \L• I soo'~01>olu 
lHO l\u,rblL...oMl "'nFf.J 

\J... o.A1..&muM~ 
O· \l orlu 
I 71 \Lo_~,~ 

-b, 1 ,I/ I c:;(){) ~{J_ nol.u 
,~,s ll.4?~ I .\0 WM\ ~o'A 
\A~olvJ~IAQ~, voA 

J,. I a-t I •L~~ ...., 

z~~~7,;~g~/~4/f61~7 iv RECEIVED BY: tS,gnature) 

REL1NOUISHED BY: ,s,~nature) ' DATE/TIMJ: RECEIV.ED BY: <f,~ature> 
e,-l.%·'11.j,foO ~ ~ 

RELINQUISHED BY: 1s,gna1ure) DATE/TIME RECEIVED BY: (S1gna1ure) 

~ (/) .... 
GI ~ CII 

..0 QI ..0 
E .S c=" E 
::, .'!! .9 :, 
Z C 111 Z 

.,] 81.8 ~ 
~ 0 j :£ 

l><I ,rln I I I I I f ~l l~I ·1 I lw/~c1 13 

IX 

~ 

~ 

~ I TI_ I -l~rTT_L_I J L_ LJ \l.~~\.-_i'f?---tl'i"~ 1 ?I 

IX 

~ 

m~eM~T ·iw;"wo, I : I I 
r><I I I I J _bLfu ~~ I , ,. 

w/1:K.\ 13 
~ 

rx w/~ \.10-i 

D< 
IX ..v/__JL_ s.o" 

w/ H_Ct 

~ 
~ MiHN0-1. 

r>< 
~ w LH'l_S_Q_ 

' w/~ 
K t,J I HU 

I>< 
LABORATORY NOTES: 

M.Jak ; f\(~<2,M·c. I co.Jm; I.UV\. tu,_J I f(\JU .:u.~ I ,U(.~ g.. \JtU\A~ 

\nh)V\:;i\c. : ~lh.cJ ~ ( '!ito.2.), Sul~ ( 11s. 't), -rt)~ ( \60. \ \, 

Chlon·ck ( 3o0 / 3'2.S- 3) 

? 

' 
~ 
~ 

l 

.3 
3 
'Z 

ANALYTICAL LABORATORY !we k h~ d aj\~h(Q l 
LABORATORY CONTACT ~ torJ JOB NO.: \~000 - 53;, - 0'37 SHEET _LoF -z_ 
011MCONTACT Ed -:§ch~p PHONE (R08)s·n -11/6 ,Vt PROJECT D V)F)ol&Q J. p b ~ lnti.Lfilh~a.b ·m 

g DAMES & MooRE LocAT10N chauc® Haw au R,~ 
1050 QUEEN STREET, SUITE 204 _ _.,_-llMi~w..:..::-i.u~~~~~J-ll.W:1)4._ _____________ _ 

HONOLULU, IIAWAII 96814 //·'> u lo 
(808) 593-1116 FAX: (8011) 593-1 llJK COLLECTOR, _____________ DATE OF COLLECTION O 6-'TfLl 



\.. ~ 1 7 
CHAIN-OF-CUSTODY RECORD WHITE COPY - Original (Accompanies Samples) YELL~ COPY· Collector PINK COPY· Project Manager 

0 .~-

~~ ~)j~X/4: // ~ 
w ~ ... 

CD 
.tl CD ~.D 

~<o{o'\, " ~p ~? b ,;,O lt). ~ vl LI, 
E .S o E ::::, (Q 

~ '\; eo· <o~ <o-.: ~o u ~ ~ zc - ::::, 
~ " " / ·" / _() / ~~ / . , ~ ~ (Q z 

Sample ,. <, 0,QU'O~ ,d, . cii 8 .8 ! ov 9.~ ~ 'o ~ 'o QJ" 'b' ~., ~ ~ ., ""' 
Sample Number Deptt1 Time Type Container Type ~ ~ ~~ ~~0r$#~~~~' 1///~ FIELDNOTES: ~o (Q 0 

...JZ 

El,$-00\ lA,o "°~" l \. oo \V\ X l>l/Ht-J o~ l 
er; -lo£, (+10 w~ .\O~, VOA IX "'t'M~' 3 

' l 11t\11.u.. A L ~ X ~ 
( C' 00\"'1 ~ wvya.hJo; ' \. L . "° li...t 1X I 

~"' "~ ._,. 
dl{) n: l J'ln \ VI iX w/H,_~o-'\ ' ' • 

RELINO~ BY: (S,gnature) .DATE/TIME RECEIVED BY: (Signature) 
LABORATORY NOTES: 

?:i l'M-~~f-/'if J1i 0 

~~(fttg- \ REL:INOUISHED BY: 1s,gnaturel DATE~~ RECEIVE~s1gnature) 

(,/H ~'bi>~ 
RELINQUISHED BY: (Signature) DATE/TIME RECEIVED BY: (Signature) 

ANAL YTtCAL LABORA rQRY ~ck.~ ~-\=, ctJJ. 
LABORATORY CONTACT Mw¾A \t>Vl~ 

.. 
JOB NO.: l~O- 5~'!;-0~-:/, SHEET ~oF_l::___ 

.,..d - ~ t- A 
PROJECT ... J2,'~~ tJ ~ Cf~~,, :!=vh>~+, cf=Ri Ov'\ O&MCONTACT f;: J ';, '--'jl e,o,e V,. .-Z,. 

• DA ., &MOORE LOCATION {'jv,,-J'f()Y) -i)i._:)l\.<.A_, '1i'_,~ 
1050 QUEEN STREET, SUITE 204 
HONOLULU, HAWAII 96814 

COLLECTOR o~OFCOLLEcnoN CR/n/t.J l, (808) 593-1116 FAX: (808) 593-11'>8 



LOCKHEED MARTIN 

Sample Login 
Login Review Checklist 

Lot Number / ~; :; ; ·. 

The login review should be conducted by that person logging in the samples as well as a peer. Please use this check.list to ensure 
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review bas occurred. This check.list 
should be affixed to each login package prior to distribution. 

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent), 
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning 
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may 
be omitted. 

SAMPLE SUMMARY REPORT 

1. Are all sample ID' s correct? 

2. Are all samples present? 

3. Are all matrices indicated correctly? 

4. Are all analyses on the COC logged in for the 
appropnate samples? 

5. Are all analyses logged in for ·the correct container? 

6. Are samples logged in according to LAS batching 
procedures? 

LOGIN CHAIN OF CUSTODY 

1. Are the collect, receive, and due dates correct 

YES NO NI A Comment 

YES NO NIA Comment 

for every sample? _:( 

2. Have all appropriate comments been indicated in 
the comment section? 

SAMPLE RECEIVING CHECKLIST 

1. Are all discrepancies between the COC and the login 
noted (if applicable)? 

-f_J . ~"\ 

-
_, __ 1 ____ , .... · ......... ____ /<~. - ' ' - - (/·"c ·· .... { . ;,,. y Q:,..,<..:;7 IC -.1 ~ _ 

YES NO NIA Comment 

primary 
0

~iew signature date secondary review signature date 

,, 



ockheed / lytical Services 
ample Receiving Checklist 

0 . 
' >OLER CONDmON UPON RECEIPT 

:mperaturo of cooler upon rocelpt: 
uperaturo of tomp; blank upon rocelpt: 

atody leala intact 

ain of custody present 
10 lee (or equiv.) prCKDt/froZCD 
I 1urvoy completed 

WPLB CONDrrlON UPON RECBIFf 

botda labclocl 
npla Intact 

1>per container uaod for aamplo typo 
111plo volume 1ufficlcnt for analyai.l 
oper pres. indicated on tho COC 
)A'• contain headspace 
, aamplea bl-phuic (if ao, Indicate aamplo ID'S): 

ISCELLANBOUS ITEMS 

uplca with abort holding times 

uplca to subcontract 

>DmONAL COMMENTS/DISCREPANCIES 

3 t __ . 
-

Ya 

X 
)( 

)( 
·x-

, 

Yea 

X. 

)( 

X 
X. 

' 

Yea 

I . /, I I'°</ I JI 

' <·t I'' ' .. , /../ r-:, (. (; c.·<F t· d.~- ·<''0 I II :7·~/) ·- k 1 

>c ,\ I.· .\. > <:if 

I ( 

Page/ 

·~ .. ¥-

. 

No • CommcnWDiacrcpcuiclca 

' I 

.. 

No • Commmta/D.l.lcn:puu:lca 

X ·1 ,. I ( I I(' J I) I • < ( fr. ( ~1 -·) ( I ·, I t· I ~- I.. ( 

· I'· .-, . U•·il. /1 C.., ;· r I ~ I· I I ( '/ I· ,:·,' I f I./ F//;;, L ) ( 

/" ,. 
<...... ·. « ., ' ' • 

(" r- ,.. ,~ . ,: . ( - re. I I (- (' . I / ·, ( ·),··· ' 

I - I 

/ 7 ·~: 

// .. , 

No • Com.mait.1/Diacrcpancica 

X 

/ J, ,...,· I 

F·,· ,· / J. r, I 1 •/ I.. I· ',./ <; \ L ·, I J//: I l ' ~ I ). . /· 

' .. , ; ) . \ II ·t I•',~-('(··, ·,~ ,, 11 F.'n<.., 1 , I .. ., ... ,~t,· l < 

: 

mplc:tocl by I date: /~. I J. \.', ; ~- / (-. ) ._-- <// 
I ,. 

~t to the client (datclinitial1): "'"- 1Ml-.t:. 1,.,/'J.,~/'1b •• CUcnt'11ignaturc upon receipt: 

:cc • • o«1lld Ibo •Pl'"'P,.;.u, CSR of oy di1t:rcpuclu U1J111oduWy a,- n,ceipt 

• p1ouo reY.low tbh Js,/0111Utloa 1114 ruwn .,.,. /'ac6JmjJJc lo tbo qpn,pd,lo aR (lri2j J6I-ll46 

rsion 2.0 (11/11/94) . 

( 



ockheed . '.lyticaJ Services 
ample R~eiving Checklist 

Page "" < 

&.14,6111,.~ .... ""· I J ..- • ~ _. I '"4)VI "'- .IUU 1'10. ! r ., J \...OOICf 11.J: lo. U Iv-... 

' OOLER CONDmoN UPON RECEIPT 

~ ~(_ 
. 

emperaturo of cooler upon receipt: 
mpcrature of temp; blank upon receipt: ·- ·-

Yea No • Commmta/Diacrq>enclc:a 

lltody seal. Intact ,, 
aain of custody present ~ 

' uo ice (or equiv.) prelCllt/froua )( I 

d 1urvey complCIC.cld ,'C .. 

~LB CONDmON UPON RECBIPT 

Yea No • Commcall/Dl.lcrcpuadea 

I boalea labeled x 
mplea Intact v 
oper container ulod for umplo typo V 
mplo volume 1ufficlalt for analysis X 
:opec prea. indicated on tho COC -k' 
OA'• contain headspace . ,f ,<' 

, ' , . .,... 
o aamplea bi-phulc (if 10, lndlc:ato ample ID'S): ' . :'.,."' ... ~· 

ISCELLANEOUS ITEMS 

Yea No • Commmll/DiKrcpanciea 

inplea wilh lhort holding tlmea )( 

111ple1 to subcontract _..,....·;- ,, / 

>DmONAL COMMENTS/DISCREPANCIES 

I __ , \ 

,mplctod by / date: / / ?' / I ') (- , ') <-- \ ·t J r ' .,., I 

11t to the climt (datdinitial1): 0¥._ ~ fDf '11"/°t. h •• Climt'a 1ignaturc upon receipt: 

re.: • • c«1l.tCI Ibo •ppropmte CSR of oy ducn:pu,ciu U1U11odut4ly lfJCIII rr,ceipl 

• p1- '"'°"' ibJ, Jllfonmtlco ad relWD 11u faubajJJc lo tbo appropdMa aSR (lr)2) '61-'146 . 

rsion 2.0 (11/11/94) 



MESSAGE CONFIRMATION 
06/28/96 05:57 

SESSION jq(J.= 814 ID=t.CX:l<I-EEI:I ANCl..'ff I= SERVICES 

DATE TIME S,R-TIME DISTANT ':,TATIOt-l ID MODE F'AGE::I RESULT . 

06/28 06: 48 08 I 53" 808 593 11 '38 ECM-S 11 I DK 0000 



LO c .. K HEED MART IN 

Lockheed Analytical Services 
975 Kelly Johnson Drive 
Las Vegas, NV 89119 • 

.. 
702 361-3955 ext. 326 
fax 702 361-8146 

Date: ~, {? .. t"' t q (e, 
FAX TRANSMITTAL COVER 

Number of Pages (including cover) __ \ .... \ __ _ 

To: ~-~~"!..~~~ Company Name:_~-~-~-----

Phone: [O:B;" -5°9.s--!l/b X'f?,; 

Fax:_j{Q&",.. 5CJ3 ,. \l9 8" 

e ocument accompanying this FAX may contam ormation at 1s co 1dentia an pnvileg . e m ormatioo 1s inten 
for use of the individual or entity to whom it is directed. If you have received this FAX in error, please notify us by telephone 
immediately so we can arrange for the retrieval of the documents at no cost to you. 

From: Mary B. Ford 
Client Services Manager 
Phone: (702) 361-3955 ext 326. 
Fax: (702) 361-8146 

, , 



BS-ROS ·· 

B8-D2 -

C3-65 -

C4-76 -

EBS-001 -

REPORT TYPE 

TBS-004 -

Lockheed Analytical Laboratory 
SAMPLE SUMMARY REPORT (su02) 

Dames & Moore* Sacramento, CA 

l7312-16 
L7312-27 
L7312-32 
L7312-37 
L7312-40 
L7312-40 
L7312-40 
L7312-43 
L7312-43 
L7312-43 
L7312-43 

L7312-7 
L7312-23 
L7312-31 
L7312-35 
L7312-39 
L7312-39 
L7312-39 
L7312-42 
L7312-42 
L7312-42 
L7312-42 

L7312-4 
L7312-21 
L7312-30 
L7312-34 
L7312-38 
L7312-38 
L7312-38 
L7312-41 
L7312-41 
L7312-41 
L7312-41 

L7312-l 
L7312-19 
L7312-29 
L7312-33 

L7312-13 
L7312-25 
L7312-36 

L7312-44 
L7312-44 
L7312-44 
L7312-44 

L7312-10 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 
Water 

Water 
Water 
Water 
Water 

Water 
Water 
Water 

Water 
Water 
Water 
Water 

Water 

8260 VOLATILES -
8270 SEMI-VOLATil 
8270 SIM -
353. 2 NITRATE .. 
6010 ICP METALS· 
6010 ICP TRACE -
7 4 70 MERCURY .. 
160.1 TDS ... 
310 .1 ALKALINITY 
325. 2 CHLORIDE -
375.4 SULFATE _ 

8260 VOLATILES -
8270 SEMI-VOLATI: 
8270 SIM -
353. 2 NITRATE .. 
6010 ICP METALS · 
6010 ICP TRACE' 
7470 MERCURY-
160.1 TOS -
310.1 ALKALINITY 
325. 2 CHLORIDE -
375.4 SULFATE '-

8260 VOLATILES -
8270 SEMI-VOLATI 
8270 SIM -
353. 2 NITRATE -
6010 ICP METALS -
6010 ICP TRACE -
7470 MERCURY -
160.1 TDS -
310.1 ALKALINITY 
325.2 CHLORIDE_ 
375.4 SULFATE -

8260 VOLATILES -
8270 SEMI-VOLATI 
8270 SIM -
353. 2 NITRATE, 

8260 VOLATILES , 
8270 SIM 
353.2 NITRATE .. 

EDD - DISK DEL.' 
FORD -
GCMS2 -
!NORG TYPE 2 RPT 

8260 VOLATILES_ 



--..... .,., -··--··""'1 •-1•:·• .. .·'";.·~ _.,J,. • 1 ., ,.-.,, ., .; , .•• , ~· •• ,,._.~ "'r•., ·,..... ~·-:,.. -,--.,, -~i'jf.·lf ,-.,,..,,:,·~··;·.~,·~~··-'f:'.,:.'!~·•:·--t•?••"l, - .. ·.··.'i'· .. -~ -~ ... .,,, ... ,. ·~· ... ,. • .~·:i--;·~·,: -~(" •:•4')'.Mff~~.;.J.t~: 

CHAIN-OF-CUSTODY RECORD 

Sample Number Depth 

f:"26-001 
0S-~o~ 

~ 

Time 
Sample 

Type Container Type 

l~~OI\.V~I l \..oo\"\ 
l~\9IW~I ~~, VOA 

I I I 11 l 11\11"-L. II __ J..,L, 
-::I 

I t.: oo \"" 
' "T 

\ l- -,oh-1 
.... "T 

+ lt:M ..... l ooh.1, 
,,, 11· \ ,1'-11\.. 

AELINQUl~HED BY: 1s~DATE/TIME RECEIVED BY: (Signature) 

~-$-L-/JJrt ~~~Ii&: n, 0 
Ht:LINQUISHED BY: (Signature) DATl:f!~ME RECEIVED~~: (Signature) 

(, ? ~ tl/ts.,v;k,l-.,__ ;J&_ 
RELINQUISHED BY: <Signature) DATE/flME RECEIVED BY: (Signature) 

lX 

ANALYTICALU\BORATORY Lock..h.u.tt A:ri~±I ~ 
U\BORATORY CONTACT: M~ jovol 
"'" com AC, \:d S ~ Ji( '"°"' v,M--. ,4-Z, 

• DA &MOORE 
1050 QUEEN STREET, SUITE 204 
HONOLULU, HAWAII 96814 
(808) 593-1116 FAX: (808) 593-1198 

[X' 

WHITE COPY- Original (Accompanies Samples) YELL~ COPY - Collector 
\ .o ,IYJ· 

\. 17~ 
PINK COPY - Projec( Manager 

FIELD NOTES: 

l><l I I I I I I I v.1; H1'l o ~ 
W/~: 

~ 
~ w/l-hJD7> 

IX 
IX w/'"4,. so"' 

• 
- "Cl) ~ 
QI ... Q) 

..0 Q) ..0 
E .S ~ E 
::,f!,9:, 
Z C CU Z 

~8.8!! 
~oj~ 

3 
3 
l 

·\ '. 

LABORATORY NOTES: 

~q°is ' 

JOBNO.: IIPOoO .. 5~?,-03:1: SHEET~OF~ 

PROJECT 12,· ½ol v ~ '?hA.':7<.-- ;r.nvlf'.2+1 ()~~ OY\ 

LOCATION Afv;vvr,v, ~~ 1?_,e 
COLLECTOR, __________ D~ECTION (4/2.'f /q ~ 



·--......... ..,..~- . ~.,, .......... •.::• ·.,.,.I -~ 
L 1• \.-.;-::<•, I "" .... -.."t• ":.>;.·,:-.-,~•;'•• ·• • ..... , •.V f•;r"" '•(1;.'T···. ·l_••.;·"\"":'1t'4:'"'·;l,'r°R...,.. 

CH~IN-OF-CUSTODY RECORD WHITE COPY - Original (Accompanies Samples) YELLObZ} dol~or 

\..J 16~ . 
PINK COPY - Proj8'i~:;;~r I~ 

. . 
\ ~N~~w/ ai f! ~j ..0 QI 

~'o 'b'\, :,.:0 :,.:Q roO OrJ./lj (IJ E,5 o E 
roo~~ .._'b":- <o~ <o~ !bo ,cJ>~ ct,fY- . ,.., . / / • ::, s - ::, zc l! z ro ~· o' o' 'b0 19· 

m 8 Sample 0"' o0"' 9.~ ~ <o ~ <o q,"' ~ q ~., ,3 ~+ · .BCD'; ~% ,{! ,{! .p '~ $ , ._· % . .1/. / FIELD NOTES Sample Number Depth Time Type Container Type ·;§.~ as o 
..J z 

,.. 
•• 

JI 

l'~r-:J,-f_ \~o \t./,.1,., 4()...l \11\A X w/M(l ~-

I L ,.J,.,,.,. .n Mk, r X X I ~ 
.... · .. 

. I , ~ .. Iii IX "-'lltwo ... I 
IL. 'NJ~ C>< 

, 
I 

.. 

•p .... . " ,I/ • 
C,.{\(\ - i.. n...L1 rx wJ \\., so'"' , 

c.. ~ ~"'"i ~10 \11111 fn~ u n .... l \1~A O ~ w/ur\ ~ 
I It .. lrJM ll~ I')( ~ ~ 

. 11 ( IHi.\ rx w/U\1n_ ' .. 
lX -

' I L l'l"h 
~• p 

\ l.1 ' L)n,JtL C:.M111aM I>< wl "· c::..,-,. ' "PJ!>--VZ. )\\0 lut~ I,,., hn .-1 u'nJJ ix" IN J &,4(' I ~ 

\L .... )nNo .-:.,~~-· rx: ~ ~ 

\L ~~• rx •·• I H N(),. I 
I r>< -

I I n,.J ~ I .,. .. CJ\/)_ ntJu t>< w / LLC:...l'\ 'IP ,:r ... :, ' AD-~, Jdi{ I>< v.:>/~c..( 
• 

"l'Pn-004 l~\S la~~ 3 
Eb!> -00\ lA~o W«½t. Ao~, voA K L,J/t-4tfg 3 

-1, J., i I L ~\.a1,e, ~ ~ z 
J LABORATORY NOTES: 

RELINQUISHED B : (S1gnalur~ADATE/TIME roRECEIVED BY: (S1gnalure) Mti ok ; f\l ~CU\\ C. , C Cl J M ; IA.m , ~Ct J , fY\ll,( CU~ 1 f\ i l hd 8- \J tU\ ~n,\ ~~"' ~v ~ 'IM.lt\..Cl 1.4/9h t7 
REl.iNQUISHED BY: tS,gnature) ' DATE/TIME RECEIVED BY~re) \nl:nt\s,·c ·. f\lkcJi:n~ ('?>tO.l.),Su1{tJ:t {3-,s.Lt),-rt>~ (lbO.l\, i 

(,Is. •14/15, ,, ,4 J._,.,.._, r ClJon·d,. l 3o0 / 31.s. 3) 
RELINQUISHED BY: 1s,gna1ure> DATE/TIME RECEIVED BY: (Signature) 

ANAm,cAL LABORATORY ~och. bee J Alt·~hcol 
SHEET _j_ OF :z._ LABORATORY CONTACT: ~ to( J JOB NO.: 16000 - s~:?;. - o'3:Z 

"'"co""' Ed :f::;Jop '"a" (e~~\s,n-111& mi PROJECT DW>oUJoJ p b Cil[)A )n~irob8ahcrn 

. • 105~~!~ ~R~~~!~04 LOCATION 'M2ll(tm l:laa.uau Q~ 
6/2.lt/96 HONOLULU, HAWAII 96814 

COLLECTOR DATE OF COLLECTION (808) 593-1116 FAX: (808) 593-1198 
.. 



LOl:IClll/1/0 •.1.•u•tf: 
' 

NON-METALS 

WATER 



!Client Sample ID: C4-76 

!Matrix: water 

!Percent Solids: N/A 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 24-JUN-96 

!Date Received: 25-JUN-96 

LAS 
BatchjID 

mg/L 160. 1 2400 20. 28-JUN-96 38507 

mg/L 310.1 330 10. 02-JUL-96 38506 

mg/L 325.2 900 100 0(1:100) 01-JUL-96 38504 

mg/L 353.2 0.14 0.050 26-JUN-96 38435 

mg/L 375.4 120 25. 0(1:5) 03-JUL-96 38505 

LAS 
Samplelm 

L7312·20 

L7312-20 

L7312-20 

L7312·33 

L7312-20 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: EBS-001 !Date Collected: 24-JUN-96 

!Matrix: Water !Date Received: 25-JUN-96 

!Percent Solids: N/A 

·:llrfrt,c;:::::.:r: u.-........ :·i.:. .. K,esUl·.t::: Pr-oJit ) iOafa(> \\ Date\ < .·: LAS > :. LAS .. 
Repor,ting Quakjffe~(S) ~nal#ed •· / Ba~cfrjlD \ Sainp1ejJD: \ Ljlllif / .. ·.· ......... . 

Nitrate-Nitrite-Nitrogen mg/L 353.2 550 5.0 0(1:100) 26-JUN-96 38435 L7312-36 



!Client Sample ID: C3-65 

!Matrix: water 

!Percent Solids: N/A 

.. 

Constttuent.··•· 

... 

Total Dissolved Solids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 24-JUN-96 

!Date Received: 25-JUN-96 

1>a1:e· < . .LAS 
Artalyzed • Batchj ID 

mg/L 160.1 2000 20. 27-JUN-96 384n 

mg/L 310.1 320 10. 28-JUN-96 38432 

mg/L 325.2 1000 100 D(1:100) 01-JUL-96 38433 

mg/L 353.2 0.27 0.050 26-JUN-96 38435 

mg/L 375.4 250 so. D(1:10) 03-JUL-96 38436 

.. . LAS> 
SamplejID 

L7312·41 

L7312·41 

L7312-41 

L7312-34 

L7312-41 



!Client Sample ID: B8-D2 

!Matrix: Water 

!Percent Solids: N/A 

Total Dissolved Sol ids 

Alkalinity, total (as CaC03) 

Chloride 

Nitrate-Nitrite-Nitrogen 

SULFATE 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 24-JON-96 

!Date Received: 25-JON-96 

>~~thod Rbutt ProJ~t ···.·.·•.Data•••·.······• .<o~te· LAS 
..... ··. RepAr,tfng Qualifier{sl • Artalyzed < >satchjID· 

•··L.imif 

mg/L 160.1 2700 20. 27-JUN-96 384n 

mg/L 310.1 330 10. 28-JUN-96 38432 

mg/L 325.2 1000 100 0(1:100) 01-JUL-96 38433 

mg/L 353.2 0.15 0.050 26-JUN-96 38435 

mg/L 375.4 120 25. 0(1:5) 03-JUL-96 38436 

LAS 
Sample I ID 

L7312-42 

L7312-42 

L7312-42 

L7312-35 

L7312-42 



I 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: BS-ROB !Date Collected: 24-JUN-96 

!Matrix: Water !Date Received: 25-JUN-96 

!Percent Solids: N/A 

Constituent .. •. units 
.· 

Method Result •·•• ProJeet ··•· Data ••. -Da.te LAS 
.. 

•• 

: .. :_:.::::··· :··.·:- 1-:::. .:::_ .. :-: :R~~·r.~:l~-:.~.µ~L~:fi_.~r:~~.t 
. . · • •.·· } / • •• •• •• Llmlt / • < . / 

Analyzed 
•r 

Bat,chjID 
•·,. 

Total Dissolved Solids mg/L 160.1 7200 20. 27-JUN-96 38472 

Alkalinity, total (as CaC03) mg/L 310.1 440 10. 28-JUN-96 38432 
---------+----+----+----+----+------1-------1-----

C h lo ride mg/L 325.2 4000 100 D(1 :100) 01-JUL-96 38433 

Nitrate-Nitrite-Nitrogen mg/L 353.2 4.8 0.050 26-JUN-96 38435 

SULFATE mg/L 375.4 480 100 0(1:20) 03-JUL-96 38436 

LAS 
Saa;>lejID· 

.\ .. 
L7312-43 

L7312-43 

L7312-43 

L7312-37 

L7312-43 



CALIBRATION AND QC SUMMARY SHEETS 

•· I 



LOCKHEED ANALYTICAL LAIORA TORES 
-

WATER QUALITY PARAMETERS 

CALIBRA TON SUMMARY 

SDO: NIA UNrTI: ffitA. 

LAL BATCH: 
~z_l(-0,....)(. 

Om "9h18 callw1tee 
I 
VT7 ;: •' .If. ;-. "/, 2/09191 

METHOO: 1 to. 1 

ANAL YTE: Tot.i Dlseolved lolde a..i.nc. I): 2354a 

Manufac'tUrw: Tro.mMr lot I: 2512 

ANALYTICAL BALANCE DATA 

weGHT BAlAHCI IALANCI IALANCI DATI LOO 
TYPI CRITtRIA CRITERIA RESPONSI BAlMCI Boat 

(Grarnal (Upper UrnltJ flower UrnltJ {G,anwl CAUBAATIOfll NUMBER 
-

60.0t 60.0060 49.9950 l-fff,"" ri 7- Z.-(f I, 0241 

1.0, 5.0010 4.9900 
"' I 99 9'f ( 0241 -0.1 t 0.6010 0.4990 o,, joc,o 0241 

• 0 



0 

I 

SDO: N/A 

LAL BATCHs 

LCS ID 

TDS LCS 

TDS LCSD 

•. 

LOCD'UI) UALnlCAL i..uouioat 
WA.TU~ff PUAMnD.I 

QOAl,lff C0IIDOL DAD IUMMUt 

M.\LYTli Total Dl1101Ted Solid• 
-

& -z,,tf- i]y,,,., X' UlfITSs fllr9/L 

LABORATORY CONTROL SAMPL!I 

ACCIPTANCI TRUI FOUND 
LIMITS I\R) VALUI VALUI \ RECOVERY 

100( +/-) 15 1000 (OC 2> I c. o . S<' o.-/n 

100( +/-) 15 1000 - -

.LABORATORY DUPLICATE SAMPLBI · 
. 

ACCEPT AN Cl SAMPLI DUPMIIAJ!I RPD 
CLIENT SAMPLE ID LIMITS VALUE 

TDS LCS/TDS LCSO 10 - -
C!:.'1- {,/ 10 3 I ).o ;i, x-, 0 7,(:,5" 

MATJlII BLAHX SAMPLES 

LAL SAAPLZ ID ANALYSIS RESULTS 

PB fol<. 
D 

lo 

I 



LOCXHEED ANAL YTICAI. LAIORATOREI 
-

WATER QUALITY PARAMETERS 

CALIBRATON SUMMAAY 

SOG: NIA UNrTI: ffltA. 

LALIATCH: 
~ ').. r,- Dfl1 Dall~- callrac.4: 

2/0MI 

METHOO: 1 I0.1 

ANAL.YT!: Total Di..olved Sol• llllnceD: 23541 

Manufacturer. Troemnet Loe I: 2112 

ANALYTICAL BALANCE DATA 

WEIGHT IALANCI IALANCI IALANCI DA11 LOCI 
TYN CRITUIIA CRITERIA RESPONSI IAUNCI IOOC 

(Cranwl (Upper UmltJ (Lower Um1tJ (Gramat CAUIRATION NUMISI 

IO.Ot 60.0050 49.9950 .. 
024S 

.. 
. ,.,. 1.0010 4.9900 024' 

o.,. 0.1010 0.4990 0241 

0 

0 

'· 



I 

SDO: I/A 

LAL UTala 

--
LCS ID 

TDS LCS 

TDS LCSD 

LO- IIIID UALfflCAL LAaO&A%0&! 
WAm QUUJff fll..\M&JSU 

QGALJff COllnac. DAD l'UlelU'I 

MALYTII Total Dlltobed loUde 

bJ5'- O(Y) 
. . 

OJIITS1 eq/L 

LA.BORATOlY CONTROL SAMPL&I 
. 

ACCIPTANCS TRUS fOUND 
LIMITS (\R) VALUS VAi.US \ JllCOYERY 

100(+/-)15 1000 10 ic tci % -100(+/-) 15 1000 -

LABORATORY DU'PLICATB SAMPL&I 

ACCEPTANCI SAMPLI DUPlJMAIB RPD 
CLIENT SAMPLI ID LIMITS VALUI 

TDS LCS/TDS LCSD 10 --- . - -
I ~"2,,.,. -,.!,'-," - J J A 

10 - - . . I I I I 

I 9 :2.0 B.Y 
~~ ~-[- 'l(,.. 

" 
MATRJI ILAJnt SAHPLBI 

UL.SAMPL& 10 MAL!SII RESULTS 

PB loll 

'· 

0 

. 

-
"""' 16-z 8· 

I 



SDG: NA 
LAL BATCH#: 624-DM 

METHOD: 310.1 

ANAL YTE: CaC03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 
CALIBRATION DATE: 6/28/96 

CALIBRATION TIME: NA 

NUMBER OF STANDARDS: 1 

CONSTANT: NA 

LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DAT A 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(M) 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

-
-

INITIAL CALIBRATION VERIFICATION DATA 

ESAMPLEID TRUE VALUE FOUND % RECOVERY 

ICV 5001.006 mg/L 4953.655 mg/L 99.05 

INITIAL CALIBRATION VERIFICATION DATA 

,1--_____ s_A_~_;_~-E-1D----+-----:_:_u_E_v_A_Lu_E ______ -+--_____ ,_ou_F_o_u_N_D _____ ! 
CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001 .006 mg/L 5078.596 mg/L 101.55 

. 

CONTINUING CALIBRATION VERIFICATION DATA 

II SAMPLE ID TRUE VALUE FOUND 

CCB NA ,au 

II 



SDG: NA 

LAL BATCH #: 624-DM 

LCS ID 

LCS 

CLIENT SAMPLE ID 

NA 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: CaC03 

UNITS: mg/L 

LABORATORY CONTROL SAMPLES 
ACCEPTANCE TRUE VALUE FOUND VALUE 

LIMITS (%RI ANALYTE mg/L mg/L 

80-120 TOTAL ALKA. 5001 .006 mg/L 4929. 785 mg/L 

MATRIX SPIKE SAMPLES 
SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS (%R) RESULTS RESULTS ADDED 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO} VALUE VALUE 

C6-R04 20 517.445 mg/L 514.051 mg/L 

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

. 

FIELD BLANK SAMPLES 

% RECOVERY 

98.58 % 

% RECOVERY 

% RPO 

0.7 

% RPO 

, _________ cL_IE_N_T_:-:-M_P_LE_10 ________ 1 _______ A_N_A_LY_s_1s_RE_s_u_LT_s ______ _ 

EXTRACTION BLANK 

I 
LAL SAMPLE ID ANALYSIS RES UL TS 

NA 



SDG: NA 

LAL BATCH #: 624-DM 

METHOD: 310. 1 

ANAL YTE: CaC03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 

CALIBRATION DATE: 7 /1 /96 

CALIBRATION TIME: NA 

NUMBER OF STANDARDS: 1 

CONSTANT:NA 
LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DATA 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

!Ml 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

INITIAL CALIBRATION VERIFICATION DAT A 

SAMPLE ID TRUE VALUE FOUND % RECOVERY . 
ICV 5001.006 mg/L 4995.373 mg/L 99.89 

INITIAL CALIBRATION VERIFICATION DATA 

11----· _s_A_%_P~-E-1D ____ +-____ :_:_u_E _vA_L_u_E------+-1-----_,o_u_Fo_u_N_D _____ ~ 

CONTINUING CALIBRATION VERIFICATION DATA 
SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001 .006 mg/L 5067.003 mg/L 101.32 -
~ 

CONTINUING CALIBRATION VERIFICATION DATA 

l====:::::_s_A-:M.::.c:;::;~::;..e_1D----1-l---__;_:;...:;...ue_v_A_L_u_E _____ -+-l-----...;1 o;...;u_Fo_u_N_o ____ --fi 



LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

SDG: NA ANAL YTE: CaC03 

LAL BATCH #: 624-DM UNITS: mg/L 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE VALUE FOUND VALUE 

LCSID LIMITS (%R) ANALYTE mg/L mg/L 

LCS 80-120 TOTAL ALKA. 5001 .006 mg/L 4993.498 mg/L 

MATRIX SPIKE SAMPLES 

SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

CLIENT SAMPLE ID LIMITS (%Rl RESULTS RESULTS ADDED 

NA 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO) VALUE VALUE 

D7-34 20 8688.461 mg/L 8616.268 mg/L 

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

I CLIENT SAMPLE ID ANALYSIS RESULTS 

NA 

EXTRACTION BLANK 

I 
LAL SAMPLE ID ANALYSIS RES UL TS 

NA 

% RECOVERY 

99.85 % 

% RECOVERY 

% RPO ! 

0.8 

I 

I 

% RPO 



SDG: NA 
LAL BATCH#: 624-DMX 

METHOD: 310 1 

ANAL YTE: CaC03 

INSTRUMENT: 960 ORION 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mg/L 
CALIBRATION DATE: 7/2/96 

CALIBRATION TIME: NA 
NUMBER OF STANDARDS: 1 

CONSTANT: NA 
LINEAR COEFFICIENT: NA 

QUADRATIC COEFFICIENT: NA 

CUBIC COEFFICIENT: NA 

CALIBRATION TYPE: LINEAR COEFFICIENT OF DETERMINATION: NA 

STANDARD DATA 
INSTRUMENT CALCULATED 

STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(Ml 

ANE MALLINCKRODT 7527KECR 0.025 NA 0.025 M 

., 

INITIAL CALIBRATION VERIFICATION DATA t==: SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 5001.006 mg/L 5029.876 mg/L 100.58 

INITIAL CALIBRATION VERIFICATION DAT A 
SAMPLE ID TRUE VALUE FOUND 

ICB NA 10U 

CONTINUING CALIBRATION VERIFICATION DATA 
SAMPLE ID TRUE VALUE FOUND % RECOVERY 

CCV 5001 .006 mg/L 5059. 1 28 mg/L 101.16 

-

CONTINUING CALIBRATION VERIFICATION DATA 

:~~~~~~===S=A::_~~~-E-ID----~l----:_:_u_E_v_A_L_u_E _____ --+-l-----~1~0~U_F_o_u_N_D ____ ~i 



SDG: NA 
LAL BATCH#: 624-DMX 

LCS ID 

LCS 

CLIENT SAMPLE ID 
NA 

LOCKHEED ANALYTICAL LABORATORY 
WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: CaC03 
UNITS: mg/L 

LABORATORY CONTROL SAMPLES 
ACCEPTANCE TRUE VALUE FOUND VALUE 

LIMITS (%R) ANALYTE mg/L mg/L 

80-120 TOTAL ALKA. 5001.006 mg/L 4978.872 mg/L 

MATRIX SPIKE SAMPLES 
SPIKED 

ACCEPTANCE SAMPLE SAMPLE SPIKE 

LIMITS (%R) RESULTS RESULTS ADDED 

LABORATORY DUPLICATE SAMPLES 
ACCEPTANCE SAMPLE DUPLICATE 

CLIENT SAMPLE ID LIMITS (RPO) VALUE VALUE 
-

84-61 20 1082.968 mg/L 1056.341 mg/L -

FIELD DUPLICATE SAMPLES 
CLIENT DUPLICATE SAMPLE DUPLICATE 

CLIENT SAMPLE ID SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

% RECOVERY 

99.56 % 

% RECOVERY 

% RPO 

2.5 

% RPO 

1~--------C_LI_EN_T_~-:-M_P_LE_10 _______ -+-_______ A_N_A_L_Ys_1_s_R_Es_u_L_Ts ______ --l! 

EXTRACTION BLANK 

11-1-------_.;:LA:....:.::.L.;:;SA:....:;N M~AP;...;L;;;;E....;..10~--------+l------_.;..;A~N~AL;;.;Y...;;S..;.;IS~R..;.;E;.;;.S.;;..UL_T_S ______ ----ll 



LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-<lm CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET If: 9607018 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl If OF ST AND ARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT/f TRUE VALUE HEIGHT I -
S1: o MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 6858KDPG 1 34 

S3:2 MALLINCKRODT 6858KDPG 2 58 

S4:5 MALLINCKRODT 6858KDPG 5 178 

S5:25 MALLINCKRODT 6858KDPG 25 1058 

S6:50 MALLINCKRODT 6858KDPG 50 1996 1~q~ -- lr1Al:.LIPISKA99T S868K9P6 199 9 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
ICV 10 40 39.33 98.3% 14~)qv - - -- - --·- - - --· --· 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
ICB 11 1 u • A1~11i ·-- 85 3!!.38T B 

. 

L 



jLOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-dm CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET If: 00:00:00 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl If OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA . 
% RECOVERY I SAMPLE ID INJECTION If TRUE VALUE FOUND 

CCV 14 50 48.096 96.2% 

CCV 38 50 47.735 95.5% 

CCV 62 so 47.652 95.3% 

--· . :;tQ 59 a.eee 1.80,b 

i~/>/qv -- -- ~ - - -"" -- . -· 
. - ----· - -- -· - v.--,11,1 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
CCB 15 1 u 

CCB 39 1 u 

CCB 63 1 u 

1~(-1\~~ -- . 
vvu -- -

-- - ---- ,_ 
~-~ u 

L 



LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -18.101n 

LAL BATCH: 624-dm CALIB. DATE: 07-02-1996 LINEAR COEFF 22.8126 

METHOD: 325.2 WORKSHEET ff: 960702A QUADRATIC COEFF -3.443512E 

ANALYTE: Cl ff OF STANDARDS: 7 CORRELATION COEFF .9998199 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT ff TRUE VALUE HEIGHT I 
S1:0 MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 6858KDPG 1 11 

S3:2 MALLINCKRODT 6858KDPG 2 22 

S4:5 MALLINCKRODT 6858KOPG 5 80 

S5:25 MALLINCKRODT 6858KOPG 25 514 

S6:50 MALLINCKRODT 6858KDPG 50 1052 

S7: 100 MALLINCKRODT 6858KDPG 100 1916 

INITIAL CALIBRATION VERIFICATION DATA 
-

% RECOVERY I SAMPLE ID INJECTION ff TRUE VALUE FOUND 

ICV 10 40 40.984 102.5% 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
ICB 11 1 u 

L 



LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
lsDG: UNITS: mg/L INTERCEPT -18.10177 

LAL BATCH: 624-dm CALIB. DATE: 07-02-1996 LINEAR COEFF 22.8126 

METHOD: 325.2 WORKSHEET It: 00:00:00 QUADRATIC COEFF -3.443512E 

ANALYTE: Cl It OF STANDARDS: 7 CORRELATION COEFF .9998199 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION It TRUE VALUE FOUND % RECOVERY I 
-

CCV 14 50 46.488 93.0% 

CCV 38 50 46.795 93.6% 

-- -- 1%t 1vv v- -- --· -- ..... _ ·-
1vvY /V .JV v., .... , ..... -,."' 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION It FOUND I 
CCB 15 1 u 

CCB 39 1 u 

1"~/>lq(/ vvu - ""' I U 

vvu -

. 

l 



SDG: 

Batch 10: 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

624-dm 

LABORATORY CONTROL SAMPLES 

i-----· ACCEPTANCE TRUE FOUND % 

960702A 

~~-N_AL_YT_E __ L_IM_IT_S_(0_!,i,_R) ___ V_A_L_U_E ___ v_A_LU_E __ R_E_co_v_E_R_Y ___ F_LA_G_U_N_IT_s __ _. 

LCS Cl 80-120 10 10.2 102.0% mg/L 

MATRIX BLANK SAMPLES 

I LAL SAMPLE ID ANAL YTE RESULT -----------------------' FLAG UNITS 

PB Cl < 1 u.. mg/L 



SDG: 

Batch ID: 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

Worksheet: 

624-dm 

MATRIX SPIKE SAMPLES .------

ACCEPTANCE SPIKE 

960702A 

% 

SAMPLE ID LIMITS (%R) ANAL YTE 

SPIKED 

SAMPLE 

RESULT 

SAMPLE 

RESULT ADDED RECOVERY FLAG UNITS 

L7305-161S 75-125 Cl 3420.916 

LABORATORY DUPLICATE SAMPLES 

lsAMPLEID 

L7305-161D 

ACCEPTANCE 

~IMITS(%R) ANALYTE 

85- 115 Cl 

SAMPLE 

RESULT 

3391.6 

3391.6 

DUPLICATE 

RESULT 

3411.141 

10 a 

RPO 

0.6% 

mg/L 

FLAG UNITS 

mg/L 



LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SOG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-DMX CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET If: 9607019 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl If OF ST AND ARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT/f TRUE VALUE HEIGHT I 
S1:0 MALLINCKRODT 6858KDPG 0 0 

S2: 1 MALLINCKRODT 6858KDPG 1 34 

53:2 MALLINCKRODT 6858KDPG 2 58 

S4:5 MALLINCKRODT 6858KDPG 5 178 

S5:25 MALLINCKRODT 6858KDPG 25 1058 

S6: 50 MALLINCKRODT 6858KDPG 50 1996 

' -- M,\1::LIPJSl<R88T 88581EBP8 100 0 - . . 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
ICV 10 40 39.33 98.3% 

{~,v . - - ·- ftft ft • n" --,,_. - ·-

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
ICB 11 1 u 

;/!J,_1"' -- ... r- --- r'I ·-- -- - 1l 

L 



LOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
lsDG: UNITS: mg/L INTERCEPT -19.96068 

LAL BATCH: 624-DMX CALIB. DATE: 07-01-1996 LINEAR COEFF 45.06367 

METHOD: 325.2 WORKSHEET#: 00:00:00 QUADRATIC COEFF -9.398448E 

ANALYTE: Cl # OF STANDARDS: 7 CORRELATION COEFF .9997951 

INSTRUMENT: FIA CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
CCV 14 50 48.096 96.2% 

CCV 38 50 47.735 95.5% 

CCV 62 50 47.652 95.3% 

-- -- -- n nnn -

~ 
1.,1.,V IVQ vV '---~- .,, -,v 

-vvv I IQ vv V, - -·-
~\~'O 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
CCB 15 1 u 

CCB 
.=.c.13 

39 1;5 
1 u (){- ~~-,; t)i (,, ~- 1 " 

Iv 
OOB 
--- AA 

1 " 

--- ,v -·- w 

~-1(,~ 

. 

I 



SDG: 

Batch ID: 

ILCSID 

LCS 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

624-0MX 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS(%R) VALUE VALUE RECOVERY 

Cl 80-120 10 9.231 92.3% 

MATRIX BLANK SAMPLES 

I LAL SAMPLE ID ANAL YTE RESULT FLAG UNITS --------.,.---------------" 
PB Cl I U mg/L 

9607016 

FLAG UNITS 

mg/L 



SDG: 

Batch ID: 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

Worksheet: 

624-DMX 

MATRIX SPIKE SAMPLES 

ACCEPTANCE SAMPLE SAMPLE SPIKE % 

9607018 

C SPIKED 

t_.lM_I_T_S..;..(%_R..;..) __ AN_A_L_YT_E ____ R_ES_U_L_T ___ R_ES_U_L_T ___ A_D_D_E_D __ R_Ec_o_v_E_R_Y ___ F_L_A_G_U_N_IT_s __ ....J 

L7305-102S 75-125 Cl 1190.028 1325.862 10 a mg/L 

0 

I..ABORATORY DUPLICATE SAMPLES 

ISAMPLEID 

ACCEPTANCE 

UMITS (%R) ANAL YTE 

SAMPLE DUPLICATE 

RESULT RESULT RPD FLAG UNITS 

L7305-102D 0-15 Cl 1325.882 1173.689 12.2% mg/L 



LOCKHEED ANALYTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT -1.08341 

LAL BATCH: 625-<im CALIB. DATE: 06-26-1996 LINEAR COEFF 403.0304 

METHOD: 353.2 WORKSHEET#: 960626A QUADRATIC COEFF .7668846 

ANALYTE: N02+N03-N # OF STANDARDS: 7 CORRELATION COEFF .9999974 

INSTRUMENT: FIA -- CALIBRATION TYPE: QUADRATIC 

STANDARD DATA 

STANDARD ID MANUFACTURER LOT# TRUE VALUE HEIGHT I 
S1: 0 EM SCIENCE 30342105 0 0 

S2: .05 EM SCIENCE 30342105 0.05 17 

S3: .2 EM SCIENCE 30342105 0.2 81 

S4: 1 EM SCIENCE 30342105 1 405 

S5:2 EM SCIENCE 30342105 2 803 

S6:4 EM SCIENCE 30342105 4 1626 

S7: 8.01 EM SCIENCE 30342105 8.01 3276 

INITIAL CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
ICV 11 3 2.99 99.7% 

INITIAL CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
ICB 12 0.02 u 

. 



JLOCKHEED ANALYTICAL SERVICES - FIA Continuing Calibration Summary 
SOG: UNITS: mg/L INTERCEPT -1.08341 

LAL BATCH: 625-dm CALIB. DATE: 06-26-1996 LINEAR COEFF 403.0304 

METHOD: 353.2 WORKSHEET If: 00:00:00 QUADRATIC COEFF .7668846 

ANALYTE: N02+N03-N If OF ST AND ARDS: 7 CORRELATION COEFF .9999974 

INSTRUMENT: FIA -- CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION If TRUE VALUE FOUND % RECOVERY I 
-

CCV 14 4 3.985 99.6% 

CCV 38 4 3.909 97.7% 

CCV 56 4 3.831 95.8% 

CCV 69 4 3.835 95.9% 1-j --· - - ~ -- ·- vv.-

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION If FOUND I 
CCB 15 0.02 u 

CCB 39 0.02 u 

CCB 57 0.02 u 

4~0~ CCB 70 0.02 u 

---- V ..,_..,_ -

L 



SDG: 

Batch ID: 

ILCSID 

N03 

LCS 

!LAL SAMPLE ID 

PB 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

625-dm 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS(%R) VALUE VALUE RECOVERY 

N02+N03-N 80-120 4 3.909 97.7% 

N02+N03-N 80-120 5 5.055 . 101.1% 

MATRIX BLANK SAMPLES 

ANALYTE RESULT FLAG UNITS 

N02+N03-N 0.02 B mg/L 

960626A 

FLAG UNITS 

mg/L 

mg/L 



LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
SPIKE AND DUPLICATE SAMPLES 

SDG: Worksheet: 960626A 

Batch ID: 625-dm 

MATRIX SPIKE SAMPLES 

ACCEPTANCE 

SAMPLE ID LIMITS (%R) ANALYTE 

L7312-33S 75 - 125 N02+N03-N 

SPIKED 

SAMPLE 

RESULT 

5.143 

SAMPLE 

RESULT 

0.142 

LABORATORY DUPLICATE SAMPLES 

!SAMPLE ID 

ACCEPTANCE 

LIMITS (%R) ANAL YTE 

SAMPLE DUPLICATE 

RESULT RESULT 

L7312-330 85 - 115 N02+N03-N 0.142 0.137..Jr'" 

SPIKE % 

ADDED RECOVERY FLAG UNITS 

5 100.0% mg/L 

RPO FLAG UNITS 

3, ~% mg/L 

..,(n--. "-2~ -fl. 



jLOCKHEED:ANAL YTICAL SERVICES - FIA Initial Calibration Summary 
SDG: UNITS: mg/L INTERCEPT 

LAL BATCH: 607-mk 

METHOD: 353.2 

ANALYTE: N02+N03-N 

INSTRUMENT: FIA --

STANDARD ID MANUFACTURER 

51: 0 EM SCIENCE 

52: .05 EM SCIENCE 

S3: .2 EM SCIENCE 

54: 1 EM SCIENCE 

55:2 EM SCIENCE 

56:4 EM SCIENCE 

57: 8.01 EM SCIENCE 

CALIB. DATE: 

WORKSHEET If: 

If OF STANDARDS: 

CALIBRATION TYPE: 

STANDARD DATA 

LOTH 

30342105 

30342105 

30342105 

30342105 

30342105 

30342105 

30342105 

06-26-1996 

9606268 

LINEAR COEFF 

QUADRATIC COEFF 

7 CORRELATION COEFF 

QUADRATIC 

TRUE VALUE 

0 

0.05 

0.2 

1 

2 

4 

8.01 

INITIAL CALIBRATION VERIFICATION DATA 

HEIGHT I 
0 

9 

73 

412 

837 

1707 

3468 

SAMPLE ID 

ICV 

INJECTION If TRUE VALUE FOUND % RECOVERY I 

SAMPLE ID 

ICB 

11 3 

INITIAL CALIBRATION BLANK DATA 

INJECTION If FOUND I 
12 0.033 B 

3.06 102.0% 

-8.743919 

421.626 

1.563267 

.9999932 

,.__ __________________________________________ ___) 



!LOCKHEED !'NAL YTICAL SERVICES - FIA Continuing Calibration Summary 
3DG: UNITS: mg/L INTERCEPT -8.743919 

LAL BATCH: 607-mk CALIB. DATE: 06-26-1996 LINEAR COEFF 421.626 

METHOD: 353.2 WORKSHEET#: 00:00:00 QUADRATIC COEFF 1.563267 

ANALYTE: N02+N03-N # OF STANDARDS: 7 CORRELATION COEFF .9999932 

INSTRUMENT: FIA -- CALIBRATION TYPE: QUADRATIC 

CONTINUING CALIBRATION VERIFICATION DATA 

SAMPLE ID INJECTION# TRUE VALUE FOUND % RECOVERY I 
CCV 14 4 3.977 99.4% 

CCV 21 4 4.017 100.4% 

CONTINUING CALIBRATION BLANK DATA 

SAMPLE ID INJECTION# FOUND I 
CCB 15 0.03 B 

CCB 22 -7.&i1 B ~'h ~/U C. 
c .oz.I g 

I 
I 

L 



SOG: 

Batch ID: 

ILCSID 

N03 

LCS 

LOCKHEED ANALYTICAL LABORATORY 
QUALITY CONTROL DATA SUMMARY 
LCS AND MATRIX BLANK ANALYSES 

Worksheet: 

625-dm 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND % 

ANALYTE LIMITS (%R) VALUE VALUE RECOVERY 

N02+N03-N 80-120 4 3.908 97.7% 

N02+N03-N 80-120 5 5.145 102.9% 

MATRIX BLANK SAMPLES 

I LAL SAMPLE ID ANALYTE RESULT FLAG UNITS 

PB N02+N03-N 0.021 B mg/L 

9606269 

FLAG UNITS 

mg/L 

mg/L 



SDG: N/A 

LAL BATCH: 624-dm 

METHOD: 375.4 

ANAL YTE: Sulfate 

INSTRUMENT: HF DRT 100B 

LOCKHEED ANALYTICAL LABO RA TORY 

WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mall CONSTANT: -1.91776 

CALIBRATION DATE: 7/3/96 LINEAR COEFFICIENT: 3.80345 

CALIBRATION TIME: 4:30 p.m. QUADRATIC COEFFICIENT: N/A 

NUMBER OF STANDARDS: 5 CUBIC COEFFICIENT: N/A 

CALIBRATION TYPE: Linear COEFFICIENT OF DETERMINATION (r): 0.9990555 

STANDARD DAT A 

INSTRUMENT CALCULATED 
STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(NTU) 

1 Mallinckrodt 8024 KEMC 0.0 0.87 0.73 -
2 w w 5.0 15.5 4.58 

3 w w 10.0 34.5 9.57 

4 w w 20.0 73.8 19.9 

5 w w 40.0 151 40.2 

INITIAL CALIBRATION VERIFICATION DAT A 

E SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 20.0 19.17 95.9 

INITIAL CALIBRATION BLANK DAT A 

SAMPLE ID INJECTION# FOUND 

ICB N/A 1.00 U 

CONTINUING CALIBRATION VERIFICATION DAT A 

SAMPLE ID INJECTION# TRUE VALUE FOUND VALUE % RECOVERY 

CCV1 N/A 20.0 19.20 96.0 

CCV2 N/A 20.0 19.57 97.9 

CCV3 N/A 20.0 20.28 101.4 

CONTINUING CALIBRATION BLANK DAT A 

SAMPLE ID INJECTION# FOUND 

CC81 N/A 1.00 U 

CCB2 N/A 1.00 U 

CC83 N/A 1.16 B 



SOG: N/A 

LAL BATCH: 624-dm 

LCS 10 

lcs624dm 

CLIENT SAMPLE ID 

C6-R04 

CLIENT SAMPLE ID 

C6-R04 

CLIENT 
SAMPLE ID 

N/A 

LOCKHEED ANALYTICAL LABO RA TORY 

WATER QUALITY PARAMETERS 

QUALITY CONTROL DATA SUMMARY 

ANAL YTE: Turbidimetric Sulfate 

UNITS: mg/L 

LABORATORY CONTROL SAMPLES 

ACCEPTANCE TRUE FOUND 
LIMITS (%RI VALUE VALUE 

80-120 10.0 9.29 

MATRIX SPIKE SAMPLES 

ACCEPTANCE SPIKED 
LIMITS (%R) SAMPLE SAMPLE 

RESULT RESULT 

75-125 320.55 221.69 

LABORATORY DUPLICATE SAMPLES 

SPIKE 
ADDED 

10.0(x10J 

ACCEPTANCE SAMPLE DUPLICATE 
LIMITS (RPO) VALUE VALUE 

20 221.69 227.73 

FIELD DUPLICATE SAMPLES 

CLIENT DUPLICATE SAMPLE DUPLICATE 
SAMPLE ID VALUE VALUE 

FIELD BLANK SAMPLES 

E CLIENT SAMPLE ID 

I 
ANALYSIS RESULT 

N/A 

MATRIX BLANK SAMPLES 

LAL SAMPLE ID ANALYSIS RESULT 

pb624dm 1.00 U 

% RECOVERY 

92.9 

% RECOVERY 

98.9 

% RPO 

2.7 

RPO 

I 



SOG: NIA 

LAL BATCH: 624-dmX 

METHOD: 375.4 

ANAL YTE: Sulfate 

INSTRUMENT: HF ORT 1008 

LOCKHEED ANALYTICAL LABORATORY 

WATER QUALITY PARAMETERS 

CALIBRATION SUMMARY 

UNITS: mall CONSTANT: -1.91775 

CALIBRATION DATE: 7/3196 LINEAR COEFFICIENT: 3.80346 

CALIBRATION TIME: 4:30 p.m. QUADRATIC COEFFICIENT: NIA 

NUMBER OF STANDARDS: S CUBIC COEFFICIENT: NIA 

CALIBRATION TYPE: Linear COEFFICIENT OF DETERMINATION (r2): 0.9990555 

STANDARD DAT A 

INSTRUMENT CALCULATED 
STANDARD ID MANUFACTURER LOT# TRUE VALUE RESPONSE CONCENTRATION 

(NTU) 

1 Mallinckrodt 8024 KEMC, 0.0 0.87 0.73 

2 . . 5.0 15.5 4.58 

3 . . 10.0 34.5 9.57 

4 . . 
20.0 73.8 19.9 

5 . . 40.0 151 40.2 

INITIAL CALIBRATION VERIFICATION DAT A 

E SAMPLE ID TRUE VALUE FOUND % RECOVERY 

ICV 20.0 19.17 95.9 

INITIAL CALIBRATION BLANK DAT A 

E SAMPLE ID INJECTION# FOUND 

ICB NIA 1.00 U 

CONTINUING CALIBRATION VERIFICATION DAT A 

SAMPLE ID INJECTION# TRUE VALUE FOUND VALUE % RECOVERY 

CCV1 NIA 20.0 19.20 96.0 

CCV2 NIA 20.0 19.57 97.9 

CCV3 N/A 20.0 20.28 101.4 

CONTINUING CALIBRATION BLANK DAT A 

SAMPLE ID INJECTION# FOUND 

CC81 N/A 1.00 U 

CC82 NIA 1.00 U 

CC83 NIA 1.16 B 



~ Lockheed Analytical Services 

METALS RES UL TS 



LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Client Sample ID: C3-65 !Date Collected: 24-JUN-96 

!Matrix: Water !Date Received: 25-JUN-96 

I Percent S<:>lids: N/A 

r-,-~.,...,...,,...,.-----,,.~~,.,,...,...,...,...,..".".'.""",.,..-:.,...,...,...,.."T""::-,.,..~.,...,..:,-:-.,...,..~::-,.,..r""'."'.,...,...,...,.."""T.,...,..-T'.""~.,...,..-:-r.,...,..::-,.,...,...,..-:-r----;.,...,..---, 

Con····~··t. i .•. :.t.,••.ue······.:········n·····:····t .... •:··::·:···.:········· ~.:.····< ·.: <:< U11its ).:.:. Metl,od ·:·:·? ~es~ltl MDL? ::/ :Rl)t.:: •• \DQuaatat·.:: •. Dilution·· Date> · .. LAS LAS . . :. > . ·.: ... ) < > \ > :::·: ·:·:: ( > > ) / · · < ina(yz~ : Batch ID Sample ID 

CADMIUM, TOTAL mg/l 6010 < 0.0030 0.0030 0.0050 U 1 03-JUL-96 38510 L7312·38 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 U 1 03-JUL-96 38510 L7312·38 

NICKEL, TOTAL mg/l 6010 < 0.012 0.012 0.040 U 1 03-JUL-96 38510 L7312·38 
t-----------1----+----+-----+----+-----+--+----+-----+-----+-----1 
VANADIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.050 U 1 03-JUL-96 38510 L7312·38 

ARSENIC, TOTAL. mg/l 7060 0.0043 0.0020 0.010 B 1 01-JUL-96 38511 L7312·38 

LEAD, TOTAL mg/l 7421 < 0.0020 0.0020 0.0030 U 1 01-JUL-96 38511 L7312·38 
t------·------1-----------------------+-----+------+-----,1------. 
MERCURY, TOTAL mg/L 7470 < 0.00020 0.00020 0.00020 u 1 01-JUL-96 38512 L7312·38 



!Client Sample ID: B8-D2 

!Matrix: Water 

!Percent Solids: N/A 

-
Corsti:tUent• •. ·.·• . 

I >°:rit:> ••• •••• 
::· 

I .• > ................. :.. 

CADMIUM, TOTAL mg/l 

CHROMIUM, TOTAL mg/l 

NICKEL, TOTAL mg/l 

VANADIUM, TOTAL mg/l 

ARSENIC, TOTAL mg/l 

LEAD, TOTAL mg/l 

MERCURY, TOTAL mg/L 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 24-JUN-96 

!Date Received: 25-JUN-96 

·:: .... : :-. .'· . .:.···· 

MI>~>/•·< 
Methe><i Dilution / date·•·· I. tAS ••·Lx;;[;.-}r ~D~? · . Data> 

L •• Qual ·• · 
.·.·'. :·\.:·///\\ Arjatyzed . Bat~h>to Ii •; .. ;;>C•i. I < < •. . 

6010 < 0.0030 0.0030 0.0050 u 1 03-JUL·96 38510 

6010 < 0.0060 0.0060 0.010 u 1 03·JUL·96 38510 

6010 < 0.012 0.012 0.040 u 1 03·JUL·96 38510 

6010 < 0.0060 0.0060 0.050 u 1 03·JUL·96 38510 

7060 < 0.0020 0.0020 0.010 u 1 01·JUL·96 38511 

7421 < 0.0020 0.0020 0.0030 u 1 01-JUL·96 38511 

7470 < 0.00020 0.00020 0.00020 u 1 01·JUL·96 38512 

·•· ··•. tAS••··· ·. 
•sampleID 
....... 

L7312·39 

L7312·39 

L7312·39 

L7312·39 

L7312·39 

L7312·39 

L7312·39 



!Client Sample ID: BS-ROS 

!Matrix: Water 

I Percent Sc::>lids: N/A 

LOCKHEED ANALYTICAL SERVICES 

Sample Results 

!Date Collected: 24-JUN-96 

!Date Received: 25-JUN-96 

•cor.1s~i#1en1:••••i• .. << > I u71ts(··· Methdd •• Re~o~:< 
...••.••••.••••. M.DL·············· 

\I : •oata/ DH~ti~> Date•• LAS: .. 
Qual·•·· ·: ::·:: ... ·::< Arlij~#ec:t BatchID 

CADMIUM, TOTAL mg/l 6010 < 0.0030 0.0030 0.0050 u 1 03-JUL-96 38510 

CHROMIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.010 u 1 03-JUL-96 38510 

NICKEL, TOTAL mg/l 6010 < 0.012 0.012 0.040 u 1 03-JUL-96 38510 

VANADIUM, TOTAL mg/l 6010 < 0.0060 0.0060 0.050 u 1 03-JUL-96 38510 

ARSENIC, TOTAL mg/l 7060 < 0.0020 0.0020 0.010 u 1 01-JUL-96 38511 

LEAD, TOTAL mg/l 7421 < 0.0020 0.0020 0.0030 u 1 01-JUL-96 38511 

MERCURY, TOTAL mg/L 7470 0.00033 0.00020 0.00020 1 01-JUL-96 38512 

LAS 
.sc3111pte ID 

L7312-40 

L7312-40 

L7312-40 

L7312-40 

L7312-40 

L7312-40 

L7312-40 



CADMIUM, TOTAL 

CHROMIUM, TOTAL 

NICKEL, TOTAL 

VANADIUM, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

• Reagent 
:•/:.Blank · 
••.<Result. 

mg/l .003 .005 38510 03-JUL-96 < .003 

mg/l .006 .01 38510 03-JUL-96 < .006 

mg/l .012 .04 38510 03-JUL-96 < .012 

mg/l .006 .05 38510 03-JUL-96 < .006 

.Data 
Qualifier-< 



ARSENIC, TOTAL 

LEAD, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Swmnary For Reagent Blank Analysis 

LAS> ·. Date: \ R~agen.t>: .· ·. Data ·:. 
Batch · Analyzed : /Blank: > Qualifier-· \ IIJ .... ·.·.·:·.·.·:·· < >>Result.·· 

mg/l .002 .01 38511 01·JUL·96 < .002 

mg/l .002 .003 38511 01·JUL·96 < .002 



MERCURY, TOTAL 

LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Reagent Blank Analysis 

:\ LAS . >·.. Date / · Reagent · Data 
/Batch • Anafyzeci> .· • B l~nk .QuaH Her 

11) .··. Result 

mg/L .0002 .0002 38512 01-JUL-96 < .0002 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Duplicate Sample Analysis 

!Client Sample ID C3-65 (DUP) 

cons~i~~nt •••.••·•·.· • ><<> < ••••.•••••••.••••••••••••. }
1 

....... / •.••.• ·.,:.,."' ............... f " .. •• .• • •• ··•••··•• ·•·•·•·•·•·•·• • •. · tAs> • < G\s >. oite> sa~Le•·· ooptidite • Relattvil >control i ) •..•. B ••• •.•.aI .•.•• Dt,.c·•.• .. ~ .....•• ,. • $c1111plei\ •• A,,~fyzed Restilt .·. : }Result ·••: /Percent ••.·. Limit •· /.lD< .· .. Difference .. ·· 
.. ·. .·. .. 

CADMIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 < 0.0030 < 0.0030 b 

CHROMIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 < 0.0060 < 0.0060 b 

NICKEL, TOTAL mg/l 38510 L7312-38 03-JUL-96 < 0.012 < 0.012 b 

VANADIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 < 0.0060 < 0.0060 b 

ARSENIC, TOTAL mg/l 38511 L7312-38 01-JUL-96 0.004300 0.003400 0.010 

LEAD, TOTAL mg/l 38511 L7312-38 01-JUL-96 < 0.0020 < 0.0020 b 

MERCURY, TOTAL mg/L 38512 L7312-38 01-JUL-96 < 0.00020 < 0.00020 b 

Data• 
Qualifier 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Matrix Spike Sample Analysis 

!Client Sample ID C3-65 (MS) 

Constti:Jerit\. · > 
. . .. ·· 

. tinj.ts ( >s!~~~ 
.... 

•Dilte .• 
1. 

Matrix ><·•···LAS· •. .. Sample .·· · Spike. < ' Sa~le Arlatyted V Spike Result Added•. 
.. •· ••i !Di•• .\:.:.. :1D I>.... . . •..• Result .. 

•·• .. 
CADMIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 0.05301 < 0.0030 0.05000 

CHROMIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 0. 1920 < 0.0060 0.2000 

NICKEL, TOTAL mg/l 38510 L7312-38 03-JUL-96 0.4632 < 0.012 0.5000 

VANADIUM, TOTAL mg/l 38510 L7312-38 03-JUL-96 0.5033 < 0.0060 0.5000 

ARSENIC, TOTAL mg/l 38511 L7312-38 01-JUL-96 0.5040 0.004300 0.5000 

LEAD, TOTAL mg/l 38511 L7312-38 01-JUL-96 0.5000 < 0.0020 0.5000 

MERCURY, TOTAL mg/L 38512 L7312-38 01-JUL-96 0.001243 < 0.00020 0.001000 

(X) Data 
Recovery Qualifier . 

. 

106 

96 

93 

101 

100 

100 

124 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

!Sample: 38510LCS 

••.• i.As.> { .Date LCSlTrue.• .... <••tcs>>> ....... · (¾)•• 
.Batch ~nalrzed /Va ue·••••·· Result< }ecovery 

••ilO••··•·•··· 

CADMIUM, TOTAL mg/l 38510 03-JUL-96 0.05000 0.05534 110.7 

CHROMIUM, TOTAL mg/l 38510 03-JUL-96 0.2000 0.2056 102.8 

NICKEL, TOTAL mg/l 38510 03-JUL-96 0.5000 0.5097 101.9 

VANADIUM, TOTAL mg/l 38510 03-JUL-96 0.5000 0.5106 102.1 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

!Sample: 38511LCS 

. • · LAS\ • / Date • : l. CSl True. ·.·• . LCS . 
Batch Al'lcllyzed Va ue ~~sult 

.<10 < 

ARSENIC, TOTAL mg/l 38511 01-JUL-96 0.5000 0.5070 101.4 

LEAD, TOTAL mg/l 38511 01-JUL-96 0.5000 0.5070 101.4 



LOCKHEED ANALYTICAL SERVICES 

METALS RESULTS 

QC Data Summary For Laboratory Control Sample Analysis 

!Sample: 38512LCS 

.Uriits •.· LAS< \ Date · LCSITrue •. LCS .. (%.) 

Batch. M~Jyied •• \ .. ·va{ue:>>· • ·. Result •·•.· (Recovery 
·•·::Jo.:•· .. ····· 

MERCURY, TOTAL mg/L 38512 01-JUL-96 0.001000 0.0009941 99.4 



EPA METHOD 8260 (Volatile Organics) 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCKHEED-ANALYTICAL SERVICES 
VM.,ATILB ORGANICS BY GC/MS 

) VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C4-76 
24-JUN-96 
30-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-de 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-0l-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-l 
l,l-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-l,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
l,l-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-l,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
l,l,l-Trichloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
l,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-0l-6 
l,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroetbylvinylether ll0-75-8 
4-Methyl-2-Pentanone 108-10-l 
cis-1,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
l,l,2-Tricbloroethane 79-00-5 
Tetrachloroetbene 127-18-4 
Dibromochloromethane 124-48-l 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
l,l,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-l 
l,4-Dichlorobenzene 106-46-7 
l,2-Dichlorobenzene 95-50-l 

LJ5l85STANDARD Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

llO\ 87-117 
lll\ 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
7.9 10. 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
2.2 5.0 

<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<lO. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
1.4 5.0 

<5.0 5.0 
2.6 5.0 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

l 

L73l2-l 
25-JUN-96 
l 
063096-8260-J2 
l.00 

I 

J 

J 

J 

J 



LOCKHEED ANALfflCAL SERVICES 
vr,r ATILB ORGANICS BY GC/MS 

VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

CJ-65 
24-JUN-96 
30-JUN-96 
Water 

l,2-Dichloroethane-d4 
Toluene-dB 
Bromofluorobenzene 

Chloromethane 74-87-3 
Vinyl Chloride 75-01-4 
Bromomethane 74-83-9 
Chloroethane 75-00-3 
Trichlorofluoromethane 75-69-4 
Acetone 67-64-l 
1,l-Dichloroethene 75-35-4 
Carbon Disulfide 75-15-0 
Methylene Chloride 75-09-2 
trans-l,2-Dichloroethene 156-60-5 
Vinyl Acetate 108-05-4 
l,l-Dichloroethane 75-34-3 
2-Butanone 78-93-3 
cis-1,2-Dichloroethene 156-59-2 
Chloroform 67-66-3 
1,1,1-Tri.chloroethane 71-55-6 
Carbon tetrachloride 56-23-5 
l,2-Dichloroethane 107-06-2 
Benzene 71-43-2 
Trichloroethene 79-01-6 
1,2-Dichloropropane 78-87-5 
Bromodichloromethane 75-27-4 
2-Chloroethylvinylether 110-75-8 
4-Methyl-2-Pentanone 108-10-l 
cis-l,3-Dichloropropene 10061-01-5 
Toluene 108-88-3 
trans-1,3-Dichloropropene 10061-02-6 
2-Hexanone 591-78-6 
1,1,2-Tri.chloroethane 79-00-5 
Tetrachloroethene 127-18-4 
Dibromochloromethane 124-48-l 
Chlorobenzene 108-90-7 
Ethylbenzene 100-41-4 
m,p-Xylene 136777-61-2 
o-Xylene 95-47-6 
Styrene 100-42-5 
Bromoform 75-25-2 
1,1,2,2-Tetrachloroethane 79-34-5 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
1,2-Dichlorobenzene 95-50-1 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

84-122 
109\ 87-117 
109\ 83-118 

<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. io. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<20. 20. 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<10. 10. 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 
<5.0 5.0 

r_ "Ti::, a c:: C!.,.1n.rn11,0T, 0 .. ,,... , 

L73l2-4 
25-JUN-96 
1 
063096-8260-J2 
1.00 

. 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 
8260 VOLATILES 

--Client Sample ID-1-
Date Collected: 
Date Analyzed: 
Matrix: 

BB-D2 
24-JUN-96 
30-JUN-96 
Water 

Toluene-dB 
Bromofluorobenzene 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Ch.loroethane 
Trichlorofluoromethane 
Acetone 
1,1-Dichloroethene 
Carbon Disulfide 
Methylene Chloride 
trans-l,2-Dichloroethene 
Vinyl Acetate 
l,l-Dichloroethane 
2-Butanone 
cis-l,2-Dichloroethene 
Chloroform 
1,1,l-Trichloroethane 
Carbon tetrachloride 
l, 2 ··Dichloroethane 
Benzene 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
2-Chloroethylvinylether 
4-Methyl-2-Pentanone 
cis-l,3-Dichloropropene 
Toluene 
trans-1,3-Dichloropropene 
2-Hexanone 
l,l,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethyl benzene 
m,p-Xylene 
o-Xylene 
Styrene 
Bromoform 
l,l,2,2-Tetrachloroethane 
l,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

LJ5l85STANDARD 

74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
67-64-l 
75-35-4 
75-15-0 
75-09-2 

156-60-5 
108-05-4 

75-34-3 
78-93-3 

156-59-2 
67-66-3 
71-55-6 
56-23-5 

107-06-2 
71-43-2 
79-01-6 
78-87-5 
75-27-4 

110-75-8 
108-10-l 

10061-01-5 
108-88-3 

10061-02-6 
591-78-6 

79-00-5 
127-18-4 
124-48-1 
108-90-7 
100-41-4 

136777-61-2 
95-47-6 

100-42-5 
75-25-2 
79-34-5 

541-73-l 
106-46-7 

95-50-1 

Page 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L73l2-7 
25-JUN-96 
l 
063096-8260-J2 
1.00 

~~~it~;=1~:~i~ 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
4.3 

<5.0 
<5.0 
<5.0 
<5.0 
<10. 
2.l 

<10. 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<20. 
<10. 
<5.0 
<5.0 
<5.0 
<10. 
<5.0 
<5.0 
<5.0 
<5.0 
l.3 

<5.0 
2.l 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

1 

84-122 
87-117 
83-118 

5.0 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
10. 
5.0 
10. 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
20. 
10. 
s.o 
5.0 
5.0 
10. 
s.o 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 

J 

J 

J 

J 



LOCKHEED ANALYTICAL SERVICES 
v--- ~TILE ORGANICS BY GC/MS 

J VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

TBS-004 
24-JUN-96 
29-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

!Toluene-dB 110\ 87-117 
IBromofluorobenzene 110\ 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chlo roe thane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 6.1 10. 
1,1-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Di.sulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 <5.0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-1, 2-!>ichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichlorc,ethene 79-01-6 <5.0 5.0 
l,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-l <10. 10. 
cis-1, 3-!>ichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
l,l,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-l <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
l,l,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDARD Pacre 1 

L7312-10 
25-JUN-96 
l 
062996-8260-J2 
1.00 

JB 



LOCKHEED ANALYTICAL SERVICES 
Vl"lt.11.TILE ORGANICS BY GC/MS 

0 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

EBS-001 
24-JUN-96 
28-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

L7312-l3 
25-JUN-96 
l 
062896-8260-J2 
1.00 

1ittlt:ttt:::nrit~6t:i::r=tt=t;;;:%:t:f{:\t{':'Q®vsgf:::::;,:,m:,;t:tfrd:6Pi;;::.fs}ifrtmw1 
l,2-Dichloroethane-d4 I 100\ I 84-122 
Toluene-dB I 109\ I 87-117 

jBromofluorobenzene I 107\ I 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene. 95-47-6 <5.0 5.0 

LJ5391BTEX VOA Pagel 



LOCKHEED ANALYTICAL SERVICES 
VOLATILE ORGANICS BY GC/MS 
8260 VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BS-ROS 
24-JUN-96 
30-JUN-96 
Water 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

jToluene-d8 I 110% I 87-117 
jBromofluorobenzene I 108% I 83-118 

Chloromethane 74-87-3 c::5. 0 5.0 
Vinyl Chloride 75-01-4 c::5. 0 5.0 
Bromomet.hane 74-83-9 c::5. 0 5.0 
Chloroet.hane 75-00-3 c::S. 0 5.0 
Trichlorofluoromethane 75-69-4 c::5. 0 5.0 
Acetone 67-64-1 <10. 10. 
1,1-Dichloroethene 75-35-4 c::S. 0 5.0 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5. 0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5. 0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 <5. 0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-1,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5 .o 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5. 0 5.0 
Benzene 71-43-2 <5. 0 s.o 
Trichloroethene 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-87-5 <5. 0 5.0 
Bromodichloromethane 75-27-4 <5. 0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.'0 5.0 
Toluene 108-88-3 <5. 0 5.0 
trans-1,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5. 0 5.0 
Tetrachloroethene 127-18-4 <5. 0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5 .0 5.0 
o-Xylene 95-47-6 <5. 0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5 .0 5.0 

LJ518SSTANDARD Page 1 

L7312-16 
25-JUN-96 
1 
063096-8260-J2 
1.00 

.j 
J 
I 

. :<(>"DATA{\: ( .• 
Qou±}.:jijk{st ·. 



LOCKHEED ANALYTICAL SERVICES 
,.- .. .ATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Ana . .Lyzed: 

Method Blank 
N/A 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532MB 
N/A 
l 
062896-8260-J2 
l.00 

1
:::'::t::::::{.:::i}h:, •• :r:::g::::::;\;12;1t~;~j,ji:::::;:;:;i;:::;i:::;:::::::;:;i;i:::'-:::::;:i;:;::i;:::::::::::;:~ci)~~::::x;::::::;.:;:·:f1:>b6.1iSi$.:;:::=,::;::) 
l,2-Dichloroethane-d4 l 107\ l 84-122 
Toluene-dB I lll\ l 87-117 

!Bromofluorobenzene I 110\ I 83-118 

Benzene 71-43-2 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 

LJ539lBTEX VOA Pagel 



LOCKHEED ANALYTICAL SERVICES 
~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MB 
N/A 
1 
062996-8260-J2 
1.00 

L;:;.• .... fti:i··· ........ :.···~·············;·;·~:·:;.·~~·:·· ,·~~---··,/·1·;~~-~-Lt.:.::;·'· .... n~:~:ata .. / .. ,:.: 
l, 2-Dichloroethane-d4 -, 108\ I 84-122 
Toluene-dB I lll\ I 87-117 

IBromofluorobenzene I 112\ I 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chloroethane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-l 4.l 10. J 
1,l-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 <5.0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-l,2-Dichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
l,l,l-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
l,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 <5.0 5.0 
l,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 11:0-75-8 <20. 20. 
4-Methyl-2-Pentanone 108-10-l <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-l,3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
l,l,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-1 <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromofoi.-m 75-25-2 <5.0 5.0 
l, l, 2, 2 -· Tetrachloroethane 79-34-5 <5.0 5.0 
l,3-Dichlorobenzene 541-73-l <5.0 5.0 
l,4-Dichlorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
v~-~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
30-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

iToluene-d8 I 109\ I 87-117 
IBromofluorobenzene j lllt I 83-118 

Chloromethane 74-87-3 <5.0 5.0 
Vinyl Chloride 75-01-4 <5.0 5.0 
Bromomethane 74-83-9 <5.0 5.0 
Chloroethane 75-00-3 <5.0 5.0 
Trichlorofluoromethane 75-69-4 <5.0 5.0 
Acetone 67-64-1 <10. 10. 
1,1-Dichloroethene 75-35-4 <5.0 5.0 
Carbon Disulfide 75-15-0 <5.0 5.0 
Methylene Chloride 75-09-2 <5.0 5.0 
trans-1,2-Dichloroethene 156-60-5 <5.0 5.0 
Vinyl Acetate 108-05-4 <10. 10. 
1,1-Dichloroethane 75-34-3 <5.0 5.0 
2-Butanone 78-93-3 <10. 10. 
cis-1, 2-I)ichloroethene 156-59-2 <5.0 5.0 
Chloroform 67-66-3 <5.0 5.0 
1,1,1-Trichloroethane 71-55-6 <5.0 5.0 
Carbon tetrachloride 56-23-5 <5.0 5.0 
1,2-Dichloroethane 107-06-2 <5.0 5.0 
Benzene 71-43-2 <5.0 5.0 
Trichloroethene 79-01-6 <5.0 5.0 
1,2-Dichloropropane 78-87-5 <5.0 5.0 
Bromodichloromethane 75-27-4 <5.0 5.0 
2-Chloroethylvinylether 110-75-8 <20. 20. 
4-Methyl·-2-Pentanone 108-10-1 <10. 10. 
cis-1,3-Dichloropropene 10061-01-5 <5.0 5.0 
Toluene 108-88-3 <5.0 5.0 
trans-1, :3-Dichloropropene 10061-02-6 <5.0 5.0 
2-Hexanone 591-78-6 <10. 10. 
1,1,2-Trichloroethane 79-00-5 <5.0 5.0 
Tetrachloroethene 127-18-4 <5.0 5.0 
Dibromochloromethane 124-48-l <5.0 5.0 
Chlorobenzene 108-90-7 <5.0 5.0 
Ethylbenzene 100-41-4 <5.0 5.0 
m,p-Xylene 136777-61-2 <5.0 5.0 
o-Xylene 95-47-6 <5.0 5.0 
Styrene 100-42-5 <5.0 5.0 
Bromoform 75-25-2 <5.0 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 <5.0 5.0 
1,3-Dichlorobenzene 541-73-1 <5.0 5.0 
1,4-Dichiorobenzene 106-46-7 <5.0 5.0 
1,2-Dichlorobenzene 95-50-1 <5.0 5.0 

LJ5185STANDARD Page 1 

38561MB 
N/A 
1 
063096-8260-J2 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
v~-,TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532LCS 
N/A 
l 
062896-8260-J2 
1.00 

.:.::::::::.~L.: • ..:;.:,:.;;;;.: .... -... :, .. ;~:.:.:::.:::.:.:.:.::L\_;x;:_:_:_:_:.:.:.:.;:,:.:.;,:_~;;_:;:.:,:;.:_::~v.s.ut .... , . .< ...... ->!i:J.tli •... &;..::::,.::;::::: 
l,2-Dichloroethane-d4 I 106\ I 84-122 
Toluene-dB I 110\ I 87-117 

!Bromofluorobenzene l 109\ I 83-118 

Chloromet:hane 74-87-3 42. 5.0 
Vinyl Chloride 75-01-4 43. 5.0 
Bromomethane 74-83-9 45. 5.0 
Chlo roe thane 75-00-3 22. 5.0 
Trichlorofluoromethane 75-69-4 44. 5.0 
Acetone 67-64-1 41. 10. 
1,1-Dichloroethene 75-35-4 42. 5.0 
Carbon Disulfide 75-15-0 42. 5.0 
Methylene Chloride 75-09-2 42. 5.0 
trans-1,2-Dichloroethene 156-60-5 43. 5.0 
Vinyl Acetate 108-05-4 43. 10. 
1,1-Dichloroethane 75-34-3 43. 5.0 
2-Butanoue 78-93-3 45. 10. 
cis-1,2-Dichloroethene 156-59-2 44. 5.0 
Chloroform 67-66-3 44. 5.0 
1,1,l-Trichloroethane 71-55-6 44. 5.0 
Carbon tetrachloride 56-23-,5 44. 5.0 
1,2-Dichloroethane 107-06-2 45. 5.0 
Benzene 71-43-2 46. 5.0 
Trichlorc:>ethene 79-01-6 48. 5.0 
1,2-Dichloropropane 78-87-5 45. 5.0 
Bromodichloromethane 75-27-4 47. 5.0 
2-Chloroethylvinylether 110-75-8 190 20. 
4-Methyl-2-Pentanone 108-10-1 50. 10. 
cis-1,3-Dichloropropene 10061-01-5 45. 5.0 
Toluene 108-88-3 47. 5.0 
trans-1,3-Dichloropropene 10061-02-6 47. 5.0 
2-Hexanone 591-78-6 53. 10. 
1,1,2-Trichloroethane 79-00-5 49. 5.0 
Tetrachloroethene 127-18-4 46. 5.0 
Dibromochloromethane 124-48-1 47. 5.0 
Chlorobenzene 108-90-7 48. 5.0 
Ethylbenzene 100-41-4 47. 5.0 
m,p-Xylene 136777-61-2 100 5.0 
o-Xylene 95-47-6 50. 5.0 
Styrene 100-42-5 50. 5.0 
Bromofoi.-m 75-25-2 50. 5.0 
1,1,2,2-Tetrachloroethane 79-34-5 46. 5.0 
1,3-Dichlorobenzene 541-73-1 48. 5.0 
1,4-Dichlorobenzene 106-46-7 48. 5.0 
1,2-Dichlorobenzene 95-50-1 48. 5.0 

LJ5185STAND.ARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 

~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

!Toluene-dB 110% 87-117 
!Bromofluorobenzene 110% 83-118 

Chloromethane 74-87-3 40. 5.0 
Vinyl Chloride 75-01-4 41. 5.0 
Bromomethane 74-83-9 26. 5.0 
Chlo roe thane 75-00-3 20. 5.0 
Trichlorofluoromethane 75-69-4 44. 5.0 
Acetone 67-64-1 43. 10. 
1,1-Dichloroethene 75-35-4 41. 5.0 
Carbon Disulfide 75-15-0 42. 5.0 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,2-Dichloroethene 156-60-5 42. 5.0 
Vinyl Acetate 108-05-4 44. 10. 
1,1-Dichloroethane 75-34-3 42. 5.0 
2-Butanone 78-93-3 43. 10. 
cis-1,2-Dichloroethene 156-59-2 43. 5.0 
Chlorofc>rm 67-66-3 43. 5.0 
1,1,1-Trichloroethane 71-55-6 43. 5.0 
Carbon tetrachloride 56-23-5 45. 5.0 
1, 2-Dic:hloroethane 107-06-2 45. 5.0 
Benzene 71-43-2 45. 5.0 
Trichloroethene 79-01-6 44. 5.0 
1,2-Dichloropropane 78-87-5 44. 5.0 
Bromodichloromethane 75-27-4 45. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-1 46. 10. 
cis-1, 3 ··Dichloropropene 10061-01-5 43. 5.0 
Toluene 108-88-3 46. 5.0 
trans-1,3-Dichloropropene 10061-02-6 44. 5.0 
2-Hexanone 591-78-6 49. 10. 
1, 1, 2-Tz~ichloroethane 79-00-5 45. 5.0 
Tetrachloroethene 127-18-4 46. 5.0 
Dibromochloromethane 124-48-1 44. 5.0 
Chlorobenzene 108-90-7 45. 5.0 
Ethylbenzene 100-41-4 45. 5.0 
m,p-Xylene 136777-61-2 96. 5.0 
a-Xylene 95-47-6 47. 5.0 
Styrene 100-42-5 47. 5.0 
Bromoform 75-25-2 46. 5.0 
1, 1, 2, 2 ··Tetrachloroethane 79-34-5 47. 5.0 
1,3-Dichlorobenzene 541-73-1 46. 5.0 
1,4-Dichlorobenzene 106-46-7 45. 5.0 
1,2-Dichlorobenzene 95-50-1 45. 5.0 

LJ5185STANDARD Page 1 

38559LCS 
N/A 
1 
062996-8260-J2 
1.00 

B 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 

\TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
30-JtJN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38561LCS 
N/A 
1 
063096-8260-J2 
1.00 

::::::·::::::::::;;::t.::: .. :;\;.L,...::.,.:.~·;:;:::;::::::;:;:;:;·~;-;·;;;:::;:::;:;:;·;·:·;:;·;·;·::;:;~::.;;:_:~,:;:;:;;;·;~~~;..:: ... , .. ::.::: .. ,.A.:a-ri..&~Jt:L:::: 
l,2-Dichloroethane-d4 I 108% I 84-122 

!Toluene-de I 111% I 87-117 
!Bromofluorobenzene l 112\ I 83-118 

Chloromet.hane 74-87-3 40. 5.0 
Vinyl Chloride 75-01-4 42. 5.0 
Bromomethane 74-83-9 27. 5.0 
Chlo roe thane 75-00-3 16. 5.0 
Trichlorc,fl uoromethane 75-69-4 45. 5.0 
Acetone 67-64-1 45. 10. 
1,1-Dichloroethene 75-35-4 42. 5.0 
Carbon Disulfide 75-15-0 42. 5.0 
Methylene Chloride 75-09-2 41. 5.0 
trans-1,2-Dichloroethene 156-60-5 42. 5.0 
Vinyl Acetate 108-05-4 44. 10. 
1,1-Dichloroethane 75-34-3 42. 5.0 
2-Butanone 78-93-3 43. 10. 
cis-1,2-Dichloroethene 156-59-2 43. 5.0 
Chloroform 67-66-3 43. 5.0 
1,1,1-Trichloroethane 71-55-6 44. 5.0 
Carbon tetrachloride 56-23-5 47. 5.0 
1,2-Dichloroethane 107-06-2 46. 5.0 
Benzene 71-43-2 46. 5.0 
Trichlorc,ethene 79-01-6 46. 5.0 
l,2-Dichloropropane 78-87-5 45. 5.0 
Bromodichloromethane 75-27-4 46. 5.0 
2-Chloroethylvinylether 110-75-8 170 20. 
4-Methyl-2-Pentanone 108-10-l 48. 10. 
cis-1,3-Dichloropropene 10061-01-5 45. 5.0 
Toluene 108-88-3 47. 5.0 
trans-1,3-Dichloropropene 10061-02-6 45. 5.0 
2-Hexanone 591-78-6 so. 10. 
1,1,2-Trichloroethane 79-00-5 48. 5.0 
Tetrachloroethene 127-18-4 47. 5.0 
Dibromochloromethane 124-48-1 46. 5.0 
Chlorobenzene 108-90-7 47. 5.0 
Ethylbenzene 100-41-4 47. 5.0 
m,p-Xylene 136777-61-2 98. 5.0 
o-Xylene: 95-47-6 48. 5.0 
Styrene 100-42-5 48. 5.0 
Bromoform 75-25-2 48. s.o 
1,1,2,2-Tetrachloroethane 79-34-5 48. 5.0 
1,3-Dichlorobenzene 541-73-l 47. 5.0 
1,4-Dichlorobenzene 106-46-7 47. 5.0 
1,2-Dichlorobenzene 95-50-1 47. 5.0 

LJ5185STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
v~·~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JUN-96 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532MS 
24-JUN-96 
l 
062896-8260-J2 
1.00 

i;i:i;i;i;i;i:i;i;i;:;:;:;:;i;i;i;:::;;;i:iii:i:ii:::iiiii~:i:i:;:iiiiiiiii::i;::i;~;:~:i:::i:::::~i:l;;::;~::;::~i~::i:ifii:ifiaaWii:::::;,:;:::;;:;:::,;;i:i::~;;;;;ii~i;;::;·:;:::i:i:i•ii~f;:r;:ii1 

l,2-Dichloroethane-d4 107\ 84-122 
!Toluene-dB 111\ 87-117 
jBromofluorobenzene 111\ 83-118 

,~~J;~~~;~:,J 
jl,l-Dichloroethene 50.0 0.000 40.4 81 62-124 
!Benzene . 50.0 0.000 44.3 89 68-128 
jTrichloroethene 50.0 0.000 42.6 85 65-125 
!Toluene 50.0 0.000 45.0 90 69-129 
jchlorobenzen~ 50.0 0.000 43.8 88 68-128 

LJ5185STANDARD Pagel 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
V' 'TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JtJN-96 
29-JtJN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MS 
24-JUN-96 
l 
062996-8260-J2 
l.00 

:,:,:,:,:,:,:,:.:.:,:,,::,:-:,:,:,:::.::::::,:,:~_:::.;;;;;;;:::::::.:::::::::::::::::::·::::::::;~:::;·:::::::::::::·::::::::::~~;~;.:,:,:,:,:,:,:c,:;;,::,:,:'..,~,-;,s;_::::Wi¢~:,:,,~,:, ~::i 
l,2-Dichloroethane-d4 107\ 84-122 

!Toluene-dB ll0% 87-117 
jBromofluorobenzene 110% 83-118 

~~™=:=~ jl,1-Dichloroethene 50.0 0.000 40.7 81 62-124 
!Benzene 50.0 0.000 43.9 88 68-128 
!Trichloroethene 50.0 0.000 43.l 86 65-125 
!Toluene 50.0 0.000 44.8 90 69-129 
!Chlorobenzene 50.0 0.000 44.5 89 68-128 

LJ5l85STANDARD Pagel 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
· -~.A.TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-58 
20-JON-96 
28-JON-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38532MSD 
24-JUN-96 
l 
062896-8260-J2 
1.00 

./.:.:.:.:., .• : ... '. •.. ·.·············=····:.:.:.:,:~:.:.:.:_:_:,;_;_:.:.:.:_:.:·.:.:.:.:.:.:.:.:.:.:.~:_;::.;_;_:.i.:.:.:.:.:.:.:.~ ....... : ... , ... :: .. :.:.:td&k.:.~~ .• :.:.:.:: •••. :: 
l,2-Dichloroethane-d4 I 108\ 84-122 
Toluene-dB I 111\ I 87-117 

!Bromofluorobenzene 110% 83-118 

~~~~;·~:·~,,;~~2¼~~··········••1 
1,1-Dichloroethene 50.0 41.0 82 2 14 62-124 
Benzene 50.0 45.0 90 2 11 68-128 
Trichloroethene 50.0 43.5 87 2 14 65-125 

I Toluene SO. O 46. 0 92 2 13 69-129 
!Chlorobenzene 50.0 45.3 91 3 13 68-128 

LJS18SSTANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
,. - ~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

C6-R04 
21-JUN-96 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38559MSD 
24-JUN-96 
l 
062996-8260-J:2 
1.00 

·t::::::::::::::.;::;:;::;:::v::::;::::t~i'.:'.::t::·:t:·:::::::;:;:~}~::;.;;::;;;.;.:.:.~:1;.:,.:.::-;;:~ii.o;,-ft'.L'.'.fo:'.;'. •• :~1aWe:::::~ .. ::::;::; .. :::;:; 
l,2-Dichloroethane-d4 I 107\ I 84-122 

!Toluene-dB I 110\ I 87-117 
jBromofluorobenzene I 110\ I 83-118 

~~:~:~~~;,,; 
1,1-Dichloroethene 50.0 43.l 
Benzene 50. O 47 .1 94 7 11 68-128 
Trichloroethene 50.0 46.0 92 7 14 65-125 
Toluene 50. O 47. 9 96 7 13 69-129 
Chlorobenzene 50.0 47.4 95 6 13 68-128 

LJ5185ST.ANDAR.D Pagel 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
· · ATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
28-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

Toluene-dB I 110\ I 87-117 
IBromofluorobenzene I 109\ j 83-118 

38532LCS 
N/A 
l 
062896-8260-J2 
1.00 

-~-~l~~~:~"j 
l,l-Dichloroethene 50.0 41.9 84 62-124 
Benzene 50.0 45.8 92 68-128 
Trichloroethene 50.0 47.8 96 65-125 
Toluene 50.0 46.8 94 69-129 
Chlorobenzene 50.0 47.8 96 68-128 

LJS185STANDARD Pagel 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 

~TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
29-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

Toluene-d8 110\ 87-117 
Bromofluorobenzene 110\ 83-118 

38559LCS 
N/A 
1 
062996-8260-J2 
1.00 

~~~~~~~~~f
01:2E"S· 

Benzene 50.0 44.8 90 68-128 
Trichloroethene 50.0 44.5 89 65-125 
Toluene 50.0 45.8 92 69-129 
Chlorobenzene 50.0 45.1 90 68-128 

LJ5185STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
Y \TILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Lab Ctrl Sample 
N/A 
30-JUN-96 

LAL Sample ID: 
Date Received: 
Analytical Dilution: 
Analytical Batch ID: 
Preparation Dilution: 

38561LCS 
N/A 
1 
063096-8260-J2 
1.00 

., .• '..rL.'.., . ..:....L;_:,.,.,.i;,:::.i~.:,:.·.:.:,:.:::::.:.:·.;:.:.:.~.:~;,~·.:,~:,:.:::,:.::.'.j_:,::.::;~&-.:.:,;:.,,.~ ... :.i::'.':.!,.,ri¢.:ttdiit.L.,.,.,,:;} 
l,2-Dichloroethane-d4 1081 84-122 
Toluene-dB lllt 87-117 
Bromofluorobenzene ll2t 83-118 

Trichloroethene 50.0 45.7 91 65-125 
Toluene 50.0 47.2 94 69-129 
Chlorobenzene 50.0 46.5 93 68-128 

LJ5l85STANDARD Pagel 



'JCKHEED ANALYTICAL SERVICES 

trument ID: GC/MS-J 

12 HOUR STD 

UPPER LIMIT 

VOLATILE INTERNAL STANDARD 
AREA AND RT SUMMARY 

1219666 10.50 2253245 

2439332 11.00 4506490 

Date/Time Analyzed: 28-JUN-96 15:25 
LAL Batch ID: 062~96-8260-J2 

I 

11.61 2314245 15.63 1828351 19.64 

12 .11 4628490 16.13 3656702 20.14 

LOWER LIMIT I 609833 I 10 I 1126622 111.11 I 1157122 I 15 .13 I 914175 I 19 .14 

ithod Blank 

i-58 

i-56 

i-58 

1-62 

1b Ctrl Sample 

i-58 

i-R37 

'-51 

'-33 

i-R36 

1-Dl 

,-15 

1-61 

~S-001 

m UPPER LIMIT 
~A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

= 

38532MB 1321383 

38532MS 1284181 

L7305-1 1281614 

L7305-4 1296600 

L7305-7 1277231 

38532LCS 1265424 

38532MSD 1277450 

L7305-10 1259988 

L7305-25 1089061 

L7305-28 1226654 

L7305-36 1235275 

L7305-42 1232830 

L7305-51 1204846 

L7305-63 1209586 

L7312-13 1330394 

+100\ of internal standard area 
-50\ of internal standard area 

10.50 

10.52 

10.52 

10.51 

10.51 

10.51 

10.52 

10.51 

10.52 

10.51 

10.51 

10.53 

10.51 

10.51 

10.51 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

2373005 

2381208 

2296589 

2336549 

2277090 

2384369 

2376579 

2282662 

1955933 

2185910 

2211811 

2238842 

2175724 

2187835 

2397724 

11.61 2427107 

11.63 2451471 

11.63 2344735 

11.62 2398587 

11.62 2350152 

11.62 2414876 

11.63 2414214 

11.62 2317665 

11. 63 2005466 

11.62 2249236 

11.62 2272504 

11.64 2262463 

11.62 2219926 

11.62 2220261 

11.63 2428926 

ISl (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

15.63 1924071 

15.64 1995346 

15.64 1847622 

15.64 1884986 

15.64 1829655 

15.64 1980026 

15.64 1976328 

15.64 1840712 

15.64 1570589 

15.64 1750854 
. .-

15.64 1790477 

15.65 1777410 

15.64 1717159 

15.64 1788112 

15.64 1857086 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-d5 
1,4-Dichlorobenzene-d4 

19.63 

19.64 

19.64 

19.64 

19.65 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 

19.66 

19.64 

19.64 

19.64 

~ 
:-~ 



JCKHEJiJV ANALYTICAL SERVICES 

trument ID: GC/MS-J 

VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 29-JUN-96 13:06 
LAL Batch ID: 0629,96-8260-J2 

I 

llii.111:1r: s:m1i11111!!iM :1~111:•r· :·.·.;·.···.·.···.·.+r:::-rr::::: ·::::11:~:I! ~:;i 1::ii::;:;~;::·::;:;.;:ii:~'.-·:;~,dll~ :~iii~-~- -

thod Blank 

-R04 

b Ctrl Sample 

-R04 

-64 

-54 

-so 
-48 

-R04 

-R34 

S-002 

-67 

S-003 

S-001 

S-004 

P. UPPER LIMIT 
P. LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

12 HOUR STD 1169492 

UPPER LIMIT 2338984 

LOWER LIMIT 584746 

38559MB 1263033 

38559MS 1219148 

38559LCS 1229258 

38559MSD 1175278 

L7305-13 1246045 

L7305-16 1215367 

L7305-19 1218511 

L7305-22 1201404 

L7305-31 1215210 

L7305-39 1242859 

L7305-45 1228051 

L7305-54 1184610 

L7305-57 1236325 

L7305-60 1185499 

L7312-10 1237268 

+100\ of internal standard area 
-50\ of internal standard area 

10.51 

11.01 

10.01 

10.50 

10.52 

10.51 

10.52 

10.52 

10.51 

10.52 

10.51 

10.52 

10.52 

10.51 

10.52 

10.51 

10.52 

10.51 

= 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

2144186 

4288372 

1072093 

2240109 

2262417 

2273646 

2176258 

2253775 

2157698 

2149830 

2150694 

2169257 

2210127 

2206154 

2110334 

2221254 

2119800 

2217116 

11.62 2203098 

12.12 4406196 

11.12 1101549 

11.62 2300109 

11.63 2310398 

11.62 2321478 

11.63 2220170 

11.63 2286481 

11.62 2215047 

11.63 2213297 

11.62 2209130 

11.63 2215934 

11.63 2247386 

11.63 2258728 

11.63 2148679 

11.62 2256109 

11.63 2160425 

11.62 2282593 

IS1 (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

15.63 1801468 

16.13 3602936 

15.13 900734 

15.63 1812323 

15.64 1913729 

15.64 1898419 

15.65 1819637 

15.64 1814010 

15.65 1738616 

15.64 1736714 

15.64 1768843 

15.64 1743630 

15.64 1759083 

15.64 1783936 

15.64 1710044 

15.64 1781008 

15.64 1723704 

15.64 1788272 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-d5 
l,4-Dichlorobenzene-d4 

19.63 

20.13 

19.13 

19.63 

19.65 

19.64 

19.64 

19.64 

19.65 

19.65 

19.65 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 

19.64 

i~ 
:[~ 

:1f 



)CKHE.ltD ANALYTICAL SERVICES 

:rument ID: GC/MS-J 

VOLATILE INTERNAL STANDARD 
AREA AND RT S{JMMARY 

Date/Time Analyzed: 30-JUN-96 11:02 
LAL Batch ID: 0630P6-8260-J2 

··l~VF~W;=~~======N====·==;,:,ii;; :;:;;;,jif ::::,,;;;;i:i:: '.i~iiif; :;;;:~;;:;:;~r::;:::~:;:;:;;i;;:;;··11 
'-"" .,,s , ,,~ilfj'II' '-',<· ,sc ~ . , ._ ,.};,~•:/~ < ~ '·½"' X ~ / ~· ::> .. 

;:,,;~ .... f' .. ,,. *..-0:.: >~:- ':,,/ .,., :- ' ~,. ... , ... ,. ?f-.... < .. .. . 
. . ,ijwi&;rfY, ··. ·<,., . 

:fu-,~":;d'i'., .. " , ' 

,:.:~ 

:hod Blank 

·76 

-65 

·D2 

> Ctrl Sample 

·34 

·ROB 

~ UPPER LIMIT 
L LOWER LIMIT 
JPPER LIMIT 
..OWER LIMIT 

12 HOUR STD I 1160171 

UPPER LIMIT 12320342 

I 

·i~:iiil:~:§;;;;;{;i;ir\,iww,t, 
38561MB 1234222 

L7312-1 1248127 

L7312-4 1252310 

L7312-7 1218806 

38561LCS 1196558 

L7305-48 1262653 

L7312-16 1250272 

+100\ of internal standard area 
-50\ of internal standard area 

110.50 

111.00 

10.50 

10.51 

10.51 

10.52 

10.50 

10.50 

10.52 

-.. .. +0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

12137612 

14275224 

2204176 

2212641 

2204839 

2166896 

2173669 

2231139 

2231306 

111.61 2195848 

112.11 4391696 

11.11 1097924 

11.61 2249652 

11.62 2282696 

11.62 2245597 

11.63 2209150 

11.61 2243721 

11.61 2262961 

11.63 2269493 

ISl (PFB) 
IS2 (DFB) 
IS3 (CBZ) 
IS4 (DCB) 

= 
= 
= 

15.63 1789752 

16.13 3579504 

15.13 894876 

15.63 1805105 

15.64 1816997 

15.64 1778515 

15.64 1720052 

15.63 1840125 

15.63 1803171 

15.64 1785087 

Pentafluorobenzene 
1,4-Difluorobenzene 
Chlorobenzene-d5 
1,4-Dichlorobenzene-d4 

19.63 

20.13 

19.13 

19.63 

19.64 

19.64 

19.64 

19.63 

19.63 

19.64 



RUN LOGS / INJECTION LOGS 

'•· 
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EPA METHOD 8270 (Semivolatile Organics) 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

·o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C4-.76 
24-JUN-96 
03-JUL-96 
Water 

QC Group: 8270 SEMI-VOLATILES_38495 

2-Fluorophenol 
Phenol-as 
Nitrobenzene-dS 
2-Fluorobiphenvl 
2,4,6-Tribromophenol 
Terohenyl-dl4 

Phenol 108-95-2 
bis(2-Chloroethyl)ether 111-44-4 
2-Chlorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
Benzyl alcohol 100-51-6 
1,2-Dichlorobenzene 95-50-1 
2-Methylphenol 95-48-7 
bis(2-chloroisopropyl)ether 108-60-1 
4-Methylphenol 106-44-5 
N-Nitroso-di-n-propylamine 621-64-7 
Hexachloroethane 67-72-1 
Nitrobenzene 98-95-3 
Isophorone 78-59-1 
2-Nitrophenol 88-75-5 
2,4-Dimethylphenol 105-67-9 
Benzoic acid 65-85-0 
bis(2-Chloroethoxy)rnethane 111-91-1 
2,4-Dichlorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-1 
Naphthalene 91-20-3 
4-Chloroaniline 106-47-8 
Hexachlorobutadiene 87-68-3 
4-Chloro-3-rnethylphenol 59-50-7 
2-Methylnaphthalene 91-57-6 
Hexachlorocyclopentadiene 77-47-4 
2,4,6-Trichlorophenol 88-06-2 
2,4,5-Trichlorophenol 95-95-4 
2-Chloronaphthalene 91-58-7 
2-Nitroaniline 88-74-4 
Dirnethylphthalate 131-11-3 
Acenapht:hylene 208-96-8 
2,6-Dinitrotoluene 606-20-2 
3-Nitroaniline 99-09-2 
Acenaphthene 83-32-9 
2,4-Dinitrophenol 51-28-5 
4-Nitrophenol 100-02-7 

LJ3928STANDARD Page 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

45% 31-110 
59% 27-111 
62% 40-114 
59%- 41-111 
75% 34-147 
88% 33-141 

<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<20. 20. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. 50. 
<10. 10. 
<10. 10. 
<10. 10. 
3.0 10. 

<20. 20. 
<10. 10. 
<20. 20. 

6.9 10. 
<10. 10. 
<10. 10. 
<10. 10. 
8.1 10. 

<50. so. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. so. 
9.2 10. 

<50. so. 
<50. so. 

1 

L7312-19 
25-JUN-96 
27-JUN-96 
070396-8270-K 
1 
1.00 

J 

J 

J 

J 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
~-~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C4-76 ... 
24-JUN-96 
03-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinit:rotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinit:ro-2-methylphenol 534-52-1 <50. 50. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. 50. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazoli~ 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylben~ylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)a.nthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 3.8 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l.2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928ST.ANDARD Page 2 

L7312-19 
25-JUN-96 
27-JUN-96 
070396-8270-K 
1 
1.00 

J 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
p~~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C3-65 
24-JUN-!:f6 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

2-Fluorophenol 46% 31-110 
Phenol-dS 58% 27-111 
Nitrobenzene-dS 63% 40-114 
2-Fluorobiphenvl 53% 41-111 
2,4,6-Tribromophenol 92% 34-147 
Te:rphenyl-d14 82% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimet:hylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 3.3 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4 - Chloro ·· 3 -methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 7.8 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. so. 
Acenaphthene 83-32-9 9.0 10. 
2,4-Dinitrophenol 51-28-5 <50. 50. 
4-Nitrophenol 100-02-7 <50. so. 

LJ3928STANDARD Page 1 

L7312-21 
25-J'CJN-96 
27-J'CJN-96 
070296-8270-K 
1 
1.00 

J 

J 

J 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
~~10 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

C3-.65 __ 
24-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. 50. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 3.7 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928STANDARD Page 2 

L7312-21 
25-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.00 

J 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
P"'70 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B8-D2 
24-JUN-96 
02-JUL-96 
Water 

QC Group: 8270 SEMI-VOLATILES_38495 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiohenvl 
2,4,6-Tribromophenol 
Terphenyl-d14 

Phenol 108-95-2 
bis(2-Chloroethyl)ether 111-44-4 
2-Chlorophenol 95-57-8 
1,3-Dichlorobenzene 541-73-1 
1,4-Dichlorobenzene 106-46-7 
Benzyl alcohol 100-51-6 
1,2-Dichlorobenzene 95-50-1 
2-Methylphenol 95-48-7 
bis(2-chloroisopropyl)ether 108-60-1 
4-Methylphenol 106-44-5 
N-Nitrosc:,-di-n-propylamine 621-64-7 
Hexachlo:coethane 67-72-1 
Nitrobenzene 98-95-3 
Isophorone 78-59-1 
2-Nitrophenol 88-75-5 
2,4-Dimethylphenol 105-67-9 
Benzoic acid 65-85-0 
bis(2-Chloroethoxy)methane 111-91-1 
2,4-Dich.Lorophenol 120-83-2 
1,2,4-Trichlorobenzene 120-82-1 
Naphthalene 91-20-3 
4-Chloroaniline 106-47-8 
Hexachlorobutadiene 87-68-3 
4-Chloro-3-methylphenol 59-50-7 
2-Methylnaphthalene 91-57-6 
Hexachlorocyclopentadiene 77-47-4 
2,4,6-Trichlorophenol 88-06-2 
2,4,5-Trichlorophenol 95-95-4 
2-Chloronaphthalene 91-58-7 
2-Nitroaniline 88-74-4 
Dimethylphthalate 131-11-3 
Acenaphthylene 208-96-8 
2,6-Dinitrotoluene 606-20-2 
3-Nitroaniline 99-09-2 
Acenaphthene 83-32-9 
2,4-Dinitrophenol 51-28-5 
4-Nitrophenol 100-02-7 

LJ3 9 2 8STANDARI) Page 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

51% 31-110 
61% 27-111 
59% 40-114 
SO% 41-111 
96% 34-147 
71% 33-141 

<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<20. 20. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. so. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<20. 20. 
<10. 10. 
<20. 20. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. so. 
<10. 10. 
<10. 10. 
<10. 10. 
<50. so. 
<10. 10. 
<50. so. 
<50. so. 

1 

L7312-23 
25-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
' ,0 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

B8-02 
24-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Ni troaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N -Ni tros,:,diphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachl ,:,rophenol 87-86-5 <50. 50. 
Phenanth.cene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octrlphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)f)yrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928STANDARD Page 2 

L7312-23 
25-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

BS-ROS __ _ 
24-JUN-96 
02-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-d5 16% * 27-111 
Nitrobenzene-dS 53% 40-114 
2-Fluorobiphenvl 46% 41-111 
2,4,6-Tribromophenol 35% 34-147 
Terohenvl-dl4 88% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitros<::>-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2, 4-Dimet:hylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlo1~obutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 7.1 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Tri.chlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 7.0 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroai1iline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 8.1 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. 50. 

LJ3928STANDARD Page 1 

L7312-27 
25-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.00 

J 

J 

J 



LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
. ~o SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BS-ROS .. 
24-JUN-96 
02-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-l <50. 50. 
N-Nitrosodiphenylamine (l) 86-30-6 2.9 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 
r-70 SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

BS-ROS 
24-JUN-96 
03-JUL-96 
Water 
8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

2-Fluorophenol 28% * 31-110 
Phenol-dS 57% 27-111 
Nitrobenzene-d5 64% 40-114 
2-Fluorobiohenvl 57% 41-111 
2,4,6-Tribromophenol 50% 34-147 

1Terphenyl-dl4 85% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitroso-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis{2-Chloroethoxy)rnethane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro-3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. 50. 
4-Nitrophenol 100-02-7 <50. 50. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

"O SEMI-VOLATILES 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 

BS-ROS -· 
24-JUN-96 
03-JUL-96 
Water 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. 50. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-but.ylphthalate 84-74-2 <10. 10. 
Fluorant.hene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(J.,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 

LJ3928ST.ANDARD Page 2 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

2-Fluorophenol 21% * 31-110 
Phenol-dS 30% 27-111 
Nitrobenzene-dS 43% 40-114 
2-Fluorobiphenyl 41% 41-111 
2,4,6-Tribromophenol 45% 34-147 
Terphenyl-dl4 78% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Chloroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-NitroscJ-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitroben:z:ene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimethylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Ch1oroethoxy)methane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1, 2, 4-Tr.i.chlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro·3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2, 4, 6-Tr.i.chlorophenol 88-06-2 <10. 10. 
2,4,5-Tr:i.chlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. 50. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. so. 
4-Nitrophenol 100-02-7 <50. 50. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A ---

02-JUL-96 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroaniline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-l <50. so. 
N-Nitrosodiphenylamine (l) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3· <10. 10. 
Hexachlorobenzene 118-74-l <10. 10. 
Pentachlorophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3,3'-Dichlorobenzidine 91-94-1 <20. 20. 
Benzo(a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis(2-Ethylhexyl)phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno(l,2,3-cd)pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo(g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Method Blank 
N/A 
03-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

38495MB 
N/A 
27-JUN-96 
070396-8270-K 
1 
1.00 

------------------------------------------- -----··-. -··· ·-·-

2-Fluorophenol 20% * 31-110 
Phenol-dS 29% 27-111 
Nitrobenzene-dS 46% 40-114 
2-Fluorobiphenvl 44% 41-111 

j2,4,6-Tribromophenol 38%- 34-147 
jTerphenyl-dl4 110% 33-141 

Phenol 108-95-2 <10. 10. 
bis(2-Ch1oroethyl)ether 111-44-4 <10. 10. 
2-Chlorophenol 95-57-8 <10. 10. 
1,3-Dichlorobenzene 541-73-1 <10. 10. 
1,4-Dichlorobenzene 106-46-7 <10. 10. 
Benzyl alcohol 100-51-6 <20. 20. 
1,2-Dichlorobenzene 95-50-1 <10. 10. 
2-Methylphenol 95-48-7 <10. 10. 
bis(2-chloroisopropyl)ether 108-60-1 <10. 10. 
4-Methylphenol 106-44-5 <10. 10. 
N-Nitrosc)-di-n-propylamine 621-64-7 <10. 10. 
Hexachloroethane 67-72-1 <10. 10. 
Nitrobenzene 98-95-3 <10. 10. 
Isophorone 78-59-1 <10. 10. 
2-Nitrophenol 88-75-5 <10. 10. 
2,4-Dimet:hylphenol 105-67-9 <10. 10. 
Benzoic acid 65-85-0 <50. so. 
bis(2-Chloroethoxy)rnethane 111-91-1 <10. 10. 
2,4-Dichlorophenol 120-83-2 <10. 10. 
1,2,4-Trichlorobenzene 120-82-1 <10. 10. 
Naphthalene 91-20-3 <10. 10. 
4-Chloroaniline 106-47-8 <20. 20. 
Hexachlorobutadiene 87-68-3 <10. 10. 
4-Chloro·· 3-methylphenol 59-50-7 <20. 20. 
2-Methylnaphthalene 91-57-6 <10. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 <10. 10. 
2,4,5-Trichlorophenol 95-95-4 <10. 10. 
2-Chloronaphthalene 91-58-7 <10. 10. 
2-Nitroaniline 88-74-4 <50. so. 
Dimethylphthalate 131-11-3 <10. 10. 
Acenaphthylene 208-96-8 <10. 10. 
2,6-Dinitrotoluene 606-20-2 <10. 10. 
3-Nitroaniline 99-09-2 <50. so. 
Acenaphthene 83-32-9 <10. 10. 
2,4-Dinitrophenol 51-28-5 <50. 50. 
4-Nitrophenol 100-02-7 <50. so. 
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LOCKHEED ANALYTICAL SERVICES 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

Method Blank 
N/A 
03-JUL-96 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 
Preparation Dilution: 

Dibenzofuran 132-64-9 <10. 10. 
2,4-Dinitrotoluene 121-14-2 <10. 10. 
Diethylphthalate 84-66-2 <10. 10. 
4-Chlorophenyl-phenylether 7005-72-3 <10. 10. 
Fluorene 86-73-7 <10. 10. 
4-Nitroa.niline 100-01-6 <20. 20. 
4,6-Dinitro-2-methylphenol 534-52-1 <50. so. 
N-Nitrosodiphenylamine (1) 86-30-6 <10. 10. 
4-Bromophenyl-phenylether 101-55-3 <10. 10. 
Hexachlorobenzene 118-74-1 <10. 10. 
Pentachlorophenol 87-86-5 <50. so. 
Phenanthrene 85-01-8 <10. 10. 
Anthracene 120-12-7 <10. 10. 
Carbazole 86-74-8 <10. 10. 
Di-n-butylphthalate 84-74-2 <10. 10. 
Fluoranthene 206-44-0 <10. 10. 
Pyrene 129-00-0 <10. 10. 
Butylbenzylphthalate 85-68-7 <10. 10. 
3, 3' -Dic:hlorobenzidine 91-94-1 <20. 20. 
Benzo{a)anthracene 56-55-3 <10. 10. 
Chrysene 218-01-9 <10. 10. 
bis (2-Et:hylhexyl) phthalate 117-81-7 <10. 10. 
Di-n-octylphthalate 117-84-0 <10. 10. 
Benzo(b)fluoranthene 205-99-2 <10. 10. 
Benzo(k)fluoranthene 207-08-9 <10. 10. 
Benzo(a)pyrene 50-32-8 <10. 10. 
Indeno ( 1. , 2 , 3 - cd) pyrene 193-39-5 <10. 10. 
Dibenz(a,h)anthracene 53-70-3 <10. 10. 
Benzo{g,h,i)perylene 191-24-2 <10. 10. 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl Sample 
N/A ---

02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 49% 27-111 
Nitrobenzene-dS 64% 40 -114 
2-Fluorobiphenyl 67% 41-111 
2,4,6-Tribromophenol 78%- 34-147 
Terphenvl-d14 88%- 33-141 

Phenol 108-95-2 56. 10. 
bis(2-Ch1oroethyl)ether 111-44-4 56. 10. 
2-Chlorophenol 95-57-8 40. 10. 
1,3-Dichlorobenzene 541-73-1 26. 10. 
1,4-Dichlorobenzene 106-46-7 28. 10. 
Benzyl alcohol 100-51-6 71. 20. 
1,2-Dichlorobenzene 95-50-1 28. 10. 
2-Methylphenol 95-48-7 64. 10. 
bis(2-chloroisopropyl)ether 108-60-1 37. 10. 
4-Methylphenol 106-44-5 66. 10. 
N-Nitrosc:>-di-n-propylamine 621-64-7 71. 10. 
Hexachloroethane 67-72-1 25. 10. 
Nitrobenzene 98-95-3 53. 10. 
Isophoro11e 78-59-1 81. 10. 
2-Nitrophenol 88-75-5 29. 10. 
2,4-Dimethylphenol 105-67-9 67. 10. 
Benzoic acid 65-85-0 8.1 so. 
bis(2-Ch1oroethoxy)methane 111-91-1 68. 10. 
2,4-Dichlorophenol 120-83-2 46. 10. 
1,2,4-Trichlorobenzene 120-82-1 27. 10. 
Naphthalene 91-20-3 31. 10. 
4-Chloroaniline 106-47-8 90. 20. 
Hexachlorobutadiene 87-68-3 25. 10. 
4-Chloro-3-methylphenol 59-50-7 80. 20. 
2-Methylnaphthalene 91-57-6 33. 10. 
Hexachlorocyclopentadiene 77-47-4 <10. 10. 
2,4,6-Trichlorophenol 88-06-2 56. 10. 
2,4,5-Trichlorophenol 95-95-4 58. 10. 
2-Chloronaphthalene 91-58-7 37. 10. 
2-Nitroaniline 88-74-4 92. 50. 
Dimethylphthalate 131-11-3 83. 10. 
Acenaphthylene 208-96-8 52. 10. 
2,6-Dinitrotoluene 606-20-2 85. 10. 
3-Nitroaniline 99-09-2 95. 50. 
Acenaphthene 83-32-9 53. 10. 
2,4-Dinitrophenol 51-28-5 26. 50. 
4-Nitrophenol 100-02-7 51. so. 
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LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 

Lab. Ctrl Sample 
N/A -·-

Date Analyzed: 02-JUL-96 

QC Group: 8270 SEMI-VOLATILES_38495 

Dibenzofuran 132-64-9 
2,4-Dinitrotoluene 121-14-2 
Diethylphthalate 84-66-2 
4-Chlorophenyl-phenylether 7005-72-3 
Fluorene 86-73-7 
4-Nitroaniline 100-01-6 
4,6-Dinitro-2-methylphenol 534-52-1 
N-Nitrosodiphenylamine (1) 86-30-6 
4-Bromophenyl-phenylether 101-55-3 
Hexachlorobenzene 118-74-1 
Pentachlorophenol 87-86-5 
Phenanthrene 85-01-8 
Anthracene 120-12-7 
Carbazole 86-74-8 
Di-n-butylphthalate 84-74-2 
Fluoranthene 206-44-0 
Pyrene 129-00-0 
Butylbenzylphthalate 85-68-7 
3,3'-Dichlorobenzidine 91-94-1 
Benzo(a)anthracene 56-55-3 
Chrysene 218-01-9 
bis(2-Ethylhexyl)phthalate 117-81-7 
Di-n-octylphthalate 117-84-0 
Benzo(b)fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

67. 10. 
85. 10. 
88. 10. 
72. 10. 
77. 10. 
100 20. 
37. so. 
84. 10. 
71. 10. 
86. 10. 
57. so. 
86. 10. 
86. 10. 
95. 10. 
87. 10. 
94. 10. 
82. 10. 
84. 10. 
110 20. 
89. 10. 
88. 10. 
88. 10. 
77. 10. 
83. 10. 
83. 10. 
86. 10. 
90. 1.0. 
90. 10. 
93. 10. 
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LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client San~le ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JIJL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 66% 27-111 
Nitrobenzene-d5 62% 40-114 

12-Fluorobiphenyl 62% 41-111 
2,4,6-Tribromophenol 88% 34-147 

38495MS 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 

~~~ ~iJ 
!Phenol 101 0.000 74.2 73 11-118 
12-Chlorophenol 101 0.000 60.0 59 19-123 
11,4-Dichlorobenzene 101 0.000 25.0 25 13-110 
IN-Nitroso-di-n-oroovlamine 101 0.000 60.7 60 35-125 
G:,2,4-Trichlorobenzene 101 0.000 32.6 32 19-113 
L \loro-3-methylphenol 101 0.000 78.2 77 28-134 
I .i-. .• 1aph thene - 1 o 1 I o • o o o I 11 . 1 I 1 o I 4 6 -116 I 
14-Nitrophenol 

-
101 0.000 92.8 92 10-125 

12,4-Dinitrotoluene 101 0.000 89.6 89 33-133 
!Pentachlorophenol 101 0.000 87.3 86 10-162 
!Pyrene 101 0.000 72 .6 72 60-123 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
MATRIX SPIKE DUPLICATE DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

C6-R04 
21-JUN-96 
02-JUL-96 

8270 SEMI-VOLATILES_38495 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Phenol-dS 90% 27-111 
Nitrobenzene-dS 89% 40-114 

12-Fluorobiphenyl 78% 41-111 
12,4,6-Tribromophenol 100% 34-147 
1Terphenyl-d14 61% 33-141 

38495MSD 
24-JUN-96 
27-JUN-96 
070296-8270-K 
1 
1.01 

[~'.~~~:~~:ii~~~Eit~~;:z;~J 
I Phenol 101 102 101 32 42 11-118 
12-Chlorophenol 101 80.1 79 29 40 19-123 
1,4-Dichlorobenzene 101 36.0 36 36* 28 13-110 
N-Nitroso-di-n-proovlamine 101 92.6 92 42* 38 35-125 
1 2,4-Trichlorobenzene 101 46.1 46 34* 28 19-113 

t 11oro-3-methylphenol 101 104 103 28 42 28-134 
1~-~naphthene - 101 88.1 87 21 31 46-116 
14-Nitrophenol 101 94.2 93 1 SO 10-125 
12,4-Dinitrotoluene 101 114 113 24 38 33-133 
IPentachlorophenol 1011 1051 1041 181 sol 10-1621 
IPyrene _ 1011 88.41 881 201 311 60-1231 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
SEMI-VOLATILE ORGANICS BY GC/MS 

Client Sample ID: Lab. Ctr],_ Sample 
N/A 

LAL Sample ID: 
Date Collected: Date Received: 
Date Analyzed: 02-JUL-96 Date Extracted: 

Analytical Batch ID: 
QC Group: 8270 SEMI-VOLATILES_38495 Analytical Dilution: 

Preparation Dilution: 

Phenol-d5 49t 27-111 
Nitrobenzene-d5 64t 40-114 
2-Fluorobiohenvl 67% 41-111 
2,4,6-Tribromophenol 78% 34-147 
Terphenvl-d14 88% 33-141 

3849SLCS 
N/A 
27-JUN-96 
070296-8270-K 
1 
1.00 

2-Chlorophenol 100 40.0 40 19-123 
1,4-Dichlorobenzene 100 27.6 28 13-110 
N-Nitroso-di-n-propylamine 100 70.7 71 35-125 
1,2,4-Trichlorobenzene 100 26.6 27 19-113 
4-Chloro-3-methvlohenol 100 79.9 80 28-134 
Acenaphthene 100 52.5 53 46-116 

!4-Nitrophenol 100 51.2 51 10-125 
~initrotoluene 100 84.6 85 33-133 
~chloroohenol 100 56.8 57 10-162 
!Pyrene j100 j82.4 !82 !60-123 

LJ3928STANDARD Page 1 



LOCKHEED ANALYTICAL SERVICES 

Cnstrument ID: hpk 

Method Blank 

Lab Ctrl Sample 

C6-R04 

C6-R04 

C2-64 

D8-50 

DS-48 

C6-R04 

C3-65 

B8-D2 

BS-ROS 

I3-67 

C7-54 

D8-48 

iA UPPER LIMIT = I LOWER LIMIT = 
PPER LIMIT = 
OWER LIMIT = 

a, 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

12 HOUR SO:CD 332990 5.530 1044441 

UPPER LIMIT 665980 6.030 2088882 

LOWER LIMIT 166495 5.03 522221 

38495MB 189767 5.529 611933 

38495LCS 192582 5.531 592817 

38495MS 217813 5.532 613417 

38495MSD 289689 5.533 895769 

L7305-103 239178 5.530 795070 

L7305-105 295114 5.528 941633 

L7305-106 225316 5.531 726190 

L7305-107 258352 5.532 819583 

L7312-21 321578 5.535 998957 

L7312-23 210905 5.530 686158 

L7312-27 220734 5.533 654036 

L7305-112 233140 5.532 722877 

L7305-104 375641 5.532 1111901 

L7305-106 223633 5.531 645166 

+100\ of internal standard area 
-50\ of internal standard area \ 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

·, 

'· 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

6.867 476551 9.378 

7.367 953102 9.878 

6.367 238276 8.878 

6.861 295296 9.375 
--~---------

6.867 285961 9.377 

6.859 284133 9.384 
·-

6.862 449250 9.383 
--~-

6.863 443100 9.379 

6.870 395727 9.386 

6.864 361844 9.381 
- ·--·--------- -

6.867 395129 9.378 
~-------~-~ --

6.863 515119 9.389 

6.862 358475 9.387 
----------

6.869 317494 9.388 
----------

6.867 344728 9.381 

6.867 526480 9.388 

6.865 295889 9.381 
----------

IS1 = 1,4-DICHLOROBENZENE-D4 
IS2 = NAPHTHALENE-DB 
IS3 = ACENAPHTHENE-DlO 



OCKHEED ANALYTICAL SERVICES 

nstrument ID: hpk 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

-~······~· 12 HOUR Sri:_D 601023 12.016 

UPPER LIMIT 1202046 12.516 

LOWER LIMIT 300512 

[l[l[lflf!:lilii/iilllllillii!lllli/iiliiili1illi:jll!iiilll!!IJlllllllll
1
!ilili!::111::1111!

1

!i1i!ii!il
11

ii!lill:::111:111111!!llillilillf:iiili!1ilil:iJlill1!1ml:iJlll!ll!lil!l!lilil:i 

Method Blank 

Lab Ctrl Sample 

C6-R04 

C6-R04 

C2-64 

D8-50 

D8-48 

C6-R04 

C3-65 

B8-D2 

B5-R08 

I3-67 

C7-54 

D8-48 

GA UPPER LIMIT 

; 

LOWER LIMIT 
PPER LIMIT 
OWER LIMIT 

(6 
= 

38495MB 397284 12.008 

38495LCS 374255 12.015 

38495MS 373841 12.019 

38495MSD 568980 12.018 

L7305-103 575594 12.017 

L7305-105 414640 12.021 

L7305-106 454291 12.015 

L7305-107 440616 12.019 

L7312-21 640282 12.023 

L7312-23 489056 12.021 

L7312-27 397699 12.021 

L7305-112 449063 12.021 

L7305-104 576648 12.022 

L7305-106 380034 12.024 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

377550 

755100 

256237 

276481 

276025 

417115 

331290 

262552 

297512 

286162 

388839 

266795 

271260 

311914 

253478 

238076 

17.224 

17. 724 

17.214 

17.216 

17.217 

17.233 

17.212 

17.229 

17.213 

17.214 

17.224 

17.217 

17.223 

17.222 

17.229 

17.222 

IS4 
IS5 
IS6 

= 

361265 19.859 

722530 20.359 

291905 19.856 

300274 19.861 

290569 19.855 

449693 19.868 

342413 19.860 

275914 19.867 

303491 19.858 

297037 19.861 
--

408976 19.863 

287387 19.861 

276904 19.860 

353302 19.873 

251667 19.865 

250664 19.866 

PHENANTHRENE-D10 
CHRYSENE-D12 
PERYLENE-D12 



SOCKHEED ANALYTICAL SERVICES 

nstrument ID: hpk 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

----••ittl8 12 HOUR S~D 1332990 5.530 

UPPER LIMIT 1665980 6.030 

5.03 LOWER LIMIT 1166495 

:1
1
1111:1~~111111•~11111::1:111111111:111

1
1:111:111111111111111111:111111:11::1:111111:1:1:1111111111111::::11::1111:1::11111:11:11:111:1111:111:11:::11111111:1•1111:111111:::111:1111r·C•C•C 

REA UPPER LIMIT 
REA LOWER LIMIT 
.T UPPER LIMIT 
T LOWER LIMIT 

§ 
0 

~ 

= 
= 
= 
= 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

1044441 

2088882 

522221 

6.867 

7.367 

6.367 

IS1 
IS2 
IS3 

·, 

= 
= 

476551 9.378 

953102 9.878 

238276 8.878 

1,4-DICHLOROBENZENE-~4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



~OCKHEED ANALYTICAL SERVICES 

nstrument ID: hpk 

SEMI-VOLATILE INTERNAL STANDARD 
AREA AND R1"' SUMMARY 

Date/Time Analyzed: 02-JUL-96 08:05 

LAL Batch ID: 070296-8270-K 

--•1•••••11••1 12 HOUR S':Q) 

UPPER LIMIT 

601023 

1202046 

12.016 

12.516 

11. 516 LOWER LIMIT 1300512 

l!ill\\i\illlilll!il!il~~l:1:1:1:1111::1:11111111111:1:111:1:1:11111:1111:11:1111:Jllllllllllilllllllllill\lj!Jilllilj:jjijji!!il:11111111:1:11111:1::1:11111:1:1~•1111111:~1:11111illi\l!l1 .... ..., ....... • 

REA UPPER LIMIT 
REA LOWER LIMIT 
.T UPPER LIMIT 
T LOWER LIMIT 

i 

= 
= 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

377550 

755100 

188775 

17.224 

17. 724 

16. 724 

IS4 
IS5 
IS6 

= 
= 
= 

361265 

722530 
--
180633 

19.859 

20.359 

19.359 

PHENANTHRENE-D10 
CHRYSENE-D12 
PERYLENE-D12 



JCKHI D ANALYTICAL SERVICES 

:rument ID: hpk 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 03-JUL-96 08:58 

LAL Batch ID: 070396-8270-K 

-::,.:::.:.: ••.•. ,:~~=:·.·:.,:···=·=:=:·:=:=:= tlll-llL•• 
12 HOUR STD 659867 

UPPER LIMIT 1319734 

LOWER LIMIT 

1~1~1111!!!/ilil!lj/j!//l/!l/lill/l/li/!!lilli:j/lil/ill/liiil/i!!ijli!Jl!/l!l/lllii/!!!lli!:l:lli/J/!l!llll/i!j!!Jlill!J!jj!jljij!ij/!!ilj~-~1111:111~/ll!ii/lll:iil! 

;hod Blank 

·R34 

76 

ROB 

34 

67 

. UPPER LIMIT: 
LOWER LIMIT 

PPER LIMIT 
OWER LIMIT 

38495MB 510376 
--~--

L7305-110 466650 
----

L7312-19 626017 
·--------------- ------

L7312-27 638477 
----------

L7305-111 566109 
--- --
L7305-112 656994 

+100\ of internal standard area 
-50\ of internal standard area 

5.520 
-----

5.523 
------
5.518 
--·~--
5.514 
-----------

5.515 
------
5.523 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

1913548 

1609670 

1324170 
--------

1882166 
-------
1963851 
---------

1734585 

1951963 

6.853 766495 

7.353 1532990 

6.842 655053 9.366 
--- ---- -

6.860 467756 9.374 
---- ----- ----

6.849 776891 9.369 
- -----

6.850 
--------

6.852 
------
6.847 

ISl 
IS2 
IS3 

877943 9.364 
----------- -·--
702319 9.360 

--- --
845112 9.365 

1,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



,cKHE. D ANALYTICAL SERVICES 

rument ID: hpk 

12 HOUR STD 

UPPER LIMIT 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

Date/Time Analyzed: 03-JUL-96 08:58 

LAL Batch ID: 070396-8270-K 

-1·----· 805850 11.999 347447 17.200 293213 19.846 

1611700 12.499 694894 17.700 586426 20.346 1, 

-----------------------,1--- I 
11.499 1173724 116.700 146607 19.346 LOWER LIMIT 1402925 

~-~l~~liii:::11:i111111:1:1:::11,111:111111:::111:11:1:11:Ji!i!i:~Jill!Jiilll:1:111:111:111::1111iJi!JJllil!j!!jjiJJJll[:lllllli::111111:11:1•11:11:1:1i:::::::::1:1::1 

hod Blank 38495MB 691491 
----. ·-

R34 L7305-110 445797 
-- ------------ -----

76 L7312-19 772413 
-- ----- ·-------------~ - -·----- -----

ROS L7312-27 942229 
·-- ~------------- -

34 L7305-lll 652087 
---- ~-----

67 L7305-112 781711 

UPPER LIMIT; = 
LOWER LIMIT = 

+100\ of internal standard area 
-50\ of internal standard area 

11. 998 
------

12.016 
----------

12.005 
----·-----·-----

11. 996 
---------

11. 995 
------

12.003 

PPER LIMIT = 
OWER LIMIT = 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

239481 17.192 
·-- -----
228790 17.205 

---
349425 17.200 

---- -------~-~----

395306 17.200 
---------------- -------- ---- . 

305403 
--------
378424 

17.204 
-----· 

17.195 

IS4 
IS5 
IS6 

233107 19.834 
-----
236333 19.850 
---

340168 19.842 
··------------- ----
406272 19.838 
--- -------- ---· 
312671 19.848 
--------- -----
348901 19.846 

PHENANTHRENE-D10 
CHRYSENE-D12 
PERYLENE-D12 



RUN LOGS/EXTRACTION SHEETS 



ltO ANALYTICAL SERVICES REVIEWED ev INSTRUMENT ID OC-MS KOR L LOGIIOOKI LAL·98·L00·0900 PAul. 0000.23 
DATE TIME • -- ·s I DESCRIPTION/···--···· 

1 
·:.~:n·-·1 

1 
---- -~ ~-======-= 

OF INJ. OF INJ. i LE ID CLIENT SAMPLE 10 

lc,!a1 
SOLUTION ID 

MAlmAf 
DILUTION DATA FILE I fl .D I METHOD FILE I TAPE ID DR7 COMMENTS 

11 1:: 19i~ I &L-PcloeS,~6~-Z_S l __ j I E:·~:,0 I~ I I 1 T I It~ I --·-II 

I 
11((n., ~~?l~ I bl-l>~qD~ s .ce,1- 5v I c~~t\-3'-·> I l~,q~.Q/i.__Jr"'""li'lC. ln24okb.,,. I I llit-J~ 

l'tlt, l~A.,., el.1)(.%i'> -ce:> · 2 s I I I ls1101 D22 I I I I I I o ~ 
I • I !-~l~:F] I .. I - "' , ...... -ZS I I I k T I I I I I I ""Ill , 0.1,lt ~ , -,LO(,.C\~-c>---o- , 7'llj1Q1_) , , , , , , .........__ 

lo.Jr 1~1~"' I t>,L,OC,Cj!)~S .t:.8"5 -;} 5 I .l I k.tJtnOVf, I I I I I I CJ(._, 

m .. o rmr~"-.. I J I rJ l/r- I lS'7Snto5_J I _[-~I _ I --~'.l)rJR.. 
I z151,- I~ I - - I I I k2,a11:U. 
ni~ I I I ,., If'.· I I I k?+m.e2t 

'11¼ I I I I I I I h,:-,,rn2_f 

H 11~?'\ I I I I I ' I ~::L _J_ ___ +-i-· ' I OCO\ 

J., 

"l\l 

1~0~) 

0105 I 
llo\S 
l'+\5 

l~n1 h .. 1, ... A 

JI 

~'{\) I> ~ ~ \:,O ~'f w.,,, 
J 

· ~ :mtl'\01 <\h K 

..JI 
p~-3..-r 
V>":n~-3 
r.,~34-?r-

ll".2 °1- I '1 . .tl'c,O_ o'.lOl"bv I ., 0
~ "' ... 03"!n-.,.,-~ 

D '?. °!,'< • !,l, • 71 

kv01o3J 

l<bmo~.l JI _,J ,11 
,so,01001 ~wlO\.'!l,;,[~i,J.(-t,,.. r,IL.. 

Sg_2D(Oo!- I ~1,'1ot.\£ ..... QMJ 

--~ }>I-Jr/ 

<....., oi:.:. 
~ IISS<i __ J lO'J.Of.>\cA.4b(. I I \ -4 1 l~oo~ I I I I I I I I( ~ood ~~'.JD C,:-r,-\ cJ1hc.~I.-V\ I I ,,~3 1 I 11coioo;:4b~ 1 J . I -31 ccnme I I J I l=J I f J _1j~Jqb' ~ h 
1,03 J.COSvJll-0\%(. ---~ ·~ -~ ·J X'ffatOOr j 
,~~LI IJCOaDD1ct%K _____ L_Jt .Y -1 I ~'ll)lm9' 

J/ l~o<(' lhl,,.)l -11~ o~S3, l~,+p -t-1\ So~, l.w..l 
111~'-.. I 4-.1'hl'>"ln:i.q1e,bv 

oiw I ~1;?)'1- 1 l>lDb"IO'ilS .lf,J-50 

I tAD- ) -Z,'6'.:il">IIISI'\ -1 
Q~JIQ\~2 l~'lilSloA~ lblu~ 
I IOlt I ~ I 3t.'14!.l.6 tu.s 

' io~4~M<, lr1.-1w!l_ 

ClH'i.-~-2 
b'5.'Jl-~,.,,.. 
C,3"jl· ~ - .. 
~-~-.3 

0:!.YI-~} 

J1-

lcntlf'Jlnn"l 

L~n101ro1 

~1,,,nn~ 

(<;,,2n1,"W'\"l.. 

lso.JotnnJ. 
......... 1nnC, 

~(){)b 

.5(,,0100--r-

JI 
I~'-" I ll.''1h 

..J/ 

R-lablel lDR?I Column: ONR • Do Nol Report; Rep• Report IOC loilure. report wllh ano1her anolyalal; OK• Report INo QC foilurel 

Ji 
,v """' 

I KkJt~(-/ppa- 0( 

li::iL1Qklp~ nt 
J>j.1_£, 

.ttJ/l.... 
~.... I ~·"1-W~ M~ .,_...., o3< r,qvtvlu-K 
(JI:. 

.JI 0~ 

GC/MS SVOA UNIX 

(i1t1 
.!\:} 

>i~~~J 
'/.~\~ 

1,t1:~ 

~?it? ~.~~1~.1 
!~// ~·~ 
~\if:/; 
·-,~if·. 
~.'ll{ 
~~\ \ 
Xit~ 
~i*J 
~H} ,,sl) 
/W;_~J 
1t~h1. 

\~}; 
~~t~.~ 
'*'l t~Y; 
d."'t:J,i 

~ .Ji I 

',,'i.·· 
i/.'11, i..,,,,. 

~

''\>.:_,:;~ fff) 
Ji~/: 

~
ll~ 
V'··!1 

~
~tf'ft1 

ff(, 
1,,t~~ 
~

··h 
J-'•.._, 

,;)Jl1, 

tl~}i 
l:i-i-:/:. 
i},·b 

,,;fi!) 
1,'J '. 



tEEO ANALYTICAL SERVICES REVIEWED BY 
~---~ --- . --- ·-- INSTRUMENT ID~ LOGBOOK• LAL,96-LOG:0900 PAGE II 0000.24 

DATE TIME \.AS DESCRIPTION/ MATRIX/ 

I Of INJ. OF INJ. MPLE 10 CLIENT SAMPLE 10 SOLUTION 10 DILUTION DATA FILE b,-1CH ID METliOO FILE TAPE 10 OR1 COMMENTS -
~~ Ill'\ 2(."'"6),1.5 D o .. -~ol.\- ~ .. ...,_,.,._ -~ c.r,""'"'"'"'" l(,u.(), Gj(, t:'.62'101< l,,,..._ ()'{_ 

11sl\-- L"f30S-,o~ C=> -<.,..\- - ,~ 
12-2!\- l-=l""'--10-f C."'l -S+ <,oo,oto o\<-. 

r,<J~ ,.~,... ........ _,-;:_ - - ... - l.'l~t :·g~ k,,,-....n11 ot. 
-- -.. ·3~o !1,izr,c,_,()(:;, ' b'6 - 't"'i( i<i,,,1 01) t'uo 1,J/L-;J~oS-IOCo f.!; ·• O"fo""1 {, , Ji'? -=lo --1<. 

1400 rt...-.i;-,o':1- cc..- 1211>"4- 5,-..,_o,2- DK 
1~"2., L-:l'v'IC,,-11.0 'l::><o - 12 -~ '+- lnuo101+ hNW.. 
1<.,NJ. i\;f~l'l ·l't ('-'-"':\lo ICJC..fllOI~ Dt-Jl2.. 
15~+ t=(l • 21 c~-IPS <IL,.,,nlb OIL 

1,1.-.10 11-:1-:t,,-1~ B<x-.t> ~ ~l'l0101"1 oK 
l'o4- \ ~31;;i-t1- S':.-~O"ts' k.ic. n101q: Dn- w IL':J'!\':2-2:j.QE r1~<t.% -f;Z'IO-K... 
t, IY- l..,.~·lH 

l>"l -?.4 k,.:;0,01~ o • .. I.JI ~t."l'k>S::-111 tt' .~ ,,-:in'2."!i.·S2"'k>-C 
,Ii 1~1- I 1 ::l""'<.-11'.:l :r.~-<o"::t- ···'"1"20 ,) ' J 

Q,_ u,, ':l"!os-112 ll/::" -~ D~t,2... "H, - l<'l"'l0-1'.:._ 
1--- - .... J -- - - .. -~ •v-

1(~ l~\',t' - .,,us: 1h LCS ~'21010 'l/ .l)tJ~ 

1-I ::i. 1~<:o l~~~-1\)'J ll.c ~ C."l • 54 ,s:uo,otz.. 0~ 
Cl(;,_ 111'.\a;).. n.'IO~-,Uba m-<-48 l<.:>""'02-~ {l.. ~ lJ/ l'.'f,05-10(. ~ O':J-na(. -j;;?qf"\ -( 

~\~ 1r,c., -1. ~"30'.:.-110 .. l>i.. - e 34 ... ~"2~ .IJML 
11a 17o~b k. 'I, o...-~ -Z"f - ~ ki'-",r,2.C, a,.~ 7 n- • ,.,-t- lo l)IU2.-IJ l,c,.{,) I ML...-~, () ·'--· 

,1 .... lzo~~ f-.._ ·c... Lt'.. .-.<.. <..C. - 2 "t - .3 J/ k?1.-.r-.102.h "l/ ,v v._ ( , 0. -

1.,,, ... r,W.-'l- 5n..,,~(>-½I.\ r-,"!,Yt·3a - f" k"'"IC'>l'II !.,... ,,-.-..Gb J(:leh&i/L_. r.ir 
D',;5.'w" .. ~ - ... h-a.Lll.., I( oll.Yl· :I"" -:r- - rw ;::-a_.._,• 1So2oi 002. ~e.?'10ft:lp .... 

CftZ,1, !,~ .. ~ L1.._. l r,'!,~"-~' 3. s ... ~,oo'.) {)pr-. w '%4.t;S •• .,., ~ ~~~qo'2Al. • 'i52.!h-\\. 

/0{)'>., l, ... (i.-110 ~ .,.,,_, Q. ~4 •. ,~n1c:,ot/ oK 
lll~"t I, .,,.,,-1<i •"' (\l.~I l(lll.,NMC... /i\C 
11oc;;, l~!l;!·2l lt ti, .one? ~tv')(,., Qp,_ .,., /L.'(51( ~2.1-.;.__D"lo~l,-~f'lt:>-\(. 

' lf!:,'J 1,1w:.-,11e2f Ol ·'ll..l Ir,,.,.. M "r l2c~ "-> I L::\1o<;- \11- I\.. ,_,:1 "1 Cj.b-82-'h>~\'.:' 
1'l.l~ I rHo~ • 11t U: I-Sr£., 1- 1<># A,,.,.,._ ()p.r, 1JlnsoS~111. 1'\.... o9c,, "l.· ll21u- \c. ,~~, J~~MI°' hltAM,L l(o4nw1"l 1iL 

,~si ti,~'> I...CS I 
' olL ' ~ ldl>A(OID ~ 

leponablol (DRII Column: ONR • Do Nol Ropon: Rep• Report IOC lallu1e, report wllh ono1her onalyalal: OK• Report INo OC failure( GCIMS SVOA UNIX 



ftA l,l,, 
I\JllV'(j-, 

tt1 F 

/ / 

~j),µ; LOCKHEED ANAL,1ICAL SERVICES 

TRACKING SHEET DATA REPORT (bs08) 

EXTRACTION SHEET FOR: 8270 SEMI-VOLATILES Extraction 

UORKSHEET NUMBER: 8270 SEMI-VOLATILES_38495 ~
1
-n,iaaJ~// 

, ,/;;// 

/~/ 
/ // ,, 

:-.:-:-cc-:-:-::-:-:-:-:-::-:-:11~1r111:11~1~~~~~~ ,J~1 ··~~!I 11-y!~1~~!~~![ i7!l~~ ~l~!·~r;;_ 
..rri:"-n,,..-'-===+

0·"'="--'--·1'6,,:-.;.;.:.;===== 20-JuN-96 24-JuN-96 IC 
00 

.., I ~ . _ · ·· 
-r l. - Q,':),n/ 

24-JUN-96 /DlJO I -- __ i '305-104 C7-54 20-JUN-96 ~ µn._l 
1 

24-JUN-96 713() 
24-JUN-96 IJ.">. 

1 
' 

1
---/r .. J_, '() • 

24-JUN-96 ~--l-t--l-+--1-1---1-+---l---t--l--t--l---t--· 

/C'Dt. ") 1--+---l-+--1-1 
24.:Ju~-~I ?lb t---1-t----1-- ---, , , 1 

'305-105 D8·50 20-JUN-96 

'305-106 D8-48 20-JUN-96 

305-107 C6·R04 21-JUN-96 

305-110 D6-R34 21-JUN-96 

305-111 D7-34 21-JUN-96 

305-112 13-67 21-JUN-96 

512-19 C4·76 24-JUN-96 

512-21 C3·65 24-JUN-96 

512-23 B8·D2 24-JUN-96 

'12-27 B5·R08 24-JUN-96 

,95MB MB Method Blank 

24"="JUN-Y6 
'[')QI ·-·-24-JUN-96 

jf./_:>0 I ·-·-25-JUN-96 I 0"' 
25-JUN-96 

(, .(_,, I ·-·-!Cu,) 
25-JUN-96 I 1--1--,-

/Ct/(i 
I 1--l--

25-JUN-96 /i_")('.,() 

27-JUN-96 IC't.,...,(' 1-r1-r-,_, '1' I ~ I J1 I ~ I .Jr 

o~\i\ 
ef~ al\tA' 
v\J,r; 

I NUOUS EXTRACT I ON iJ f , 
ACTION STARTED : (}(,- -•;,-, EXTRACTION COMPLETED 

& TIME STARTED (acid):~;&1-it.& 7:U./-9 DATE & TIME COMPLETED (acid): '!L'Jt:V,{7" ·r-- ~ SIGNED: Vi,(Lj~ .L /4.,;{£' l ~(. (~d 
& TIME STARTED (BN) : (~ .-?.3 ,f/(, ,? ·. iOf th ';(-' DATE & TIME COMPLETED (BN) 

" 
SIGNED: <$fl-f'ftS,-U<V~ 

ATCH# : 8270 SEMI-VOLATILES 38495 

JO# , ws9,.)~--:!, 
) # : =c\ \.) l.i, • 3 - '5 CONC: ~ONE: /'/t,:1 NA2S04 : KO Slt L/ ~ 

SPIKED WITNESS: \ 1:&i!;z~?+~ 'I" 
SIGNED: --L----+r------

'o\~ 

7 ~Page 1 



LOCKHEED ANALY1ICAL SERVICES 

TRACKING SHEET DATA REPORT (bs08) 

EXTRACTION SHEET FOR: 8270 SEMI-VOLATILES Extraction 

WORKSHEET NUMBER: 8270 SEMI-VOLATILES_38495 

:# .··• >l1;1ClYRf]£q{~(r((tf: '(·\ /]PA.rn{·';c]Z)MfE?I''(i. ~t,~f>\ ~~~}rr ij~~,:· =t Jr,;r~~{ igr~f (';)?Np. @K]'Jll~QUGijT. ···tAMTGJVEN··•· 

95LCS 

95MS t..'/30'.7 ·/t/J IMS 
95MSp ,...,..,... __ 

IS if(J'::i, /01 MSD I MS/MSD 

i .. ·. ·: .... p~ { : . . > ·:. 11($/ ...... qpp 

~~+l1±]i =± ' ,:jte, c¥,-:17·'71/ 

MS/MSD 

vc .,.oc: IC"Dt nT I c..._: ~~--1 _,to, C" _.. 

21-JUN-96 24-JUN-96 

127,,_Jfl1lo0"-
7 -L 

----------·-----·------------·------·------1-----1----1---1--1-----1-----1-----1-----·------
INUOUS EXTRACTION 
ACTION STARTED EXTRACTION COMPLETED 

& TIME STARTED (acid): ________ _ DATE & TIME COMPLETED (acid): _________ _ 

& TIME STARTED (BN) 

ATCH# 

ID # 

D # 

HIVE 

8270 SEMI-VOLATILES_38495 

DATE & TIME COMPLETED (BN) 

LOT #'S 

CONC: ____ HECL2 : 

CONC: ACETONE: NA2S04 

EXTRACT COC: RECIEVED BY: 

Page 2 

SIGNED: 
SIGNED: ______________ _ 

SPIKED WITNESS: ______________ _ 

SIGNED: ______________ _ 

REVIEWED BY: DATE: 



EPA :METHOD 8270 (Semivolatile Organics) 
Selective Ion Monitoring (SIM) 



SAMPLE RESULTS FORMS AND QC SUMMARIES 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

EBS-001 
24-JUN-96 
01-JUL-96 
Water 
8270 SIM_38524 

INitrobenzene-d5 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo (g ,. h, i) perylene 

LJ5402SIMPAH 

NO.,, 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

RECOVERY 
95% 
82% 

105% 

:.·.· .. :·-.::.: 

. RESULT 
:~g/L. 

<0.42 
<0.11 
<0.11 
<0.11 
<0 .11 
<0.11 
<0.11 
<0.11 
<0 .11 
<0.11 
<0 .11 
<0.11 
<0.11 
<0 .11 
<0.11 
<0.11 

40-114 
41-111 
33-141 

0.42 
0 .11 
0.11 
0.11 
0.11 
0.11 
0.11 
0 .11 
0.11 
0.11 
0.11 
0 .11 
0.11 
0.11 
0.11 
0.11 

Page 1 

L7312-25 
25-JUN-96 
28-JUN-96 
070196-8270-L 
1 
1.05 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

1 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C4-76 
24-JUN-96 
01-JUL-96 
Water 
8270 SIM_38524 

I :=:=::::::::::::::::::::::::::::::::::::-:.: .... ·.·- .... ·.-:-:
}/$~®.~'lit :;:=:; : <"· 

Nitrobenzene-d5 
2-Fluorobiohenyl 
Terphenyl-d14 

Naphthalene 91-20-3 
Acenapht:hylene 208-96-8 
Acenapht:hene 83-32-9 
Fluorene 86-73-7 
Phenanthrene 85-01-8 
Anthracene 120-12-7 
Fluorant:hene 206-44-0 
Pyrene 129-00-0 
Benzo(a)anthracene 56-55-3 
Chrysene 218-01-9 
Benzo(b)fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

40-114 
66% 41-111 

100% 33-141 

5.0 0.40 
1. 7 0.10 
10. 0.10 
1.3 0.10 
0.27 0.10 
0.58 0.10 

<0.10 0.10 
0.17 0.10 

<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 

LJS402SIMPAH Page 1 

L7312-29 
25-JUN-96 
28-JUN-96 
070196-8270-L 
1 
1.01 

E 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

"0 SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C4-76 
24-JUN-96 
02-JUL-96 
Water 
8270 SIM_38524 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

L7312-29 
25-JUN-96 
28-JUN-96 
070296-8270-L 
2 
1.01 

l:ce,.,.,.,., .. , .... ,.,.,:,.;:,.;.·. :-:;:;:;._·::.::::,:;:- ····· · ... :,:-_' ... ,'·.·.' .. ·, .. '::::/ ·· ·1 ·,·.·.·.·.·.•:-:-:-,.·.·.·,·-·.·:-: ·:···: .. ••. ·:-:· .• ·:·,·-:,·=·-···.···. •,•,•,•,•,•,•.•.•,·.•,•,.· t 

:::::;;::r::r=::::,:::::;::::=i:S~~zri::i;t:(:: = = :: : ~C®$:'R'¥ : :: \oo\/;phicl;ij~ > 
Nitrobenzene-dS 85% 40-114 
2-Fluorobiphenyl 76% 41-111 
Terphenyl-d14 101% 33-141 

Naphthalene 91-20-3 5.1 0.81 
Acenapht.hylene 208-96-8 1.9 0.20 
Acenaphthene 83-32-9 12. 0.20 
Fluorenei 86-73-7 1.4 0.20 
Phenanthrene 85-01-8 0.33 0.20 
Anthraceme 120-12-7 0.62 0.20 
Fluoranthene 206-44-0 <0.20 0.20 
Pyrene 129-00-0 0.28 0.20 
Benzo(a)anthracene 56-55-3 <0.20 0.20 
Chrysene 218-01-9 <0.20 0.20 
Benzo(b)fluoranthene 205-99-2 <0.20 0.20 
Benzo(k)fluoranthene 207-08-9 <0.20 0.20 
Benzo(a)pyrene 50-32-8 <0.20 0.20 
Indeno(l,2,3-cd)pyrene 193-39-5 <0.20 0.20 
Dibenz(a,h)anthracene 53-70-3 <0.20 0.20 
Benzo(g,h,i)perylene 191-24-2 <0.20 0.20 

LJ5402SIMPAH Page 1 DL 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

'O SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

C3-65 
24-JUN-96 
Ol-JUL-96 
Water 
8270 SIM_38524 

Nitrobenzene-d5 
2-Fluorobiohenvl 
Terphenyl-dl4 

Naphthalene 
Acenapht:hylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo{aJanthracene 
Chrysene 
Benzo{blfluoranthene 
Benzo{k)fluoranthene 
Benzo{a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

101% 40-114 
80% 41-111 

100% 33-141 

91-20-3 <0.40 0 .40 
208-96-8 <0.10 0.10 

83-32-9 <0.10 0.10 
86-73-7 <0.10 0.10 
85-01-8 <0.10 0.10 

120-12-7 <0.10 0.10 
206-44-0 <0.10 0.10 
129-00-0 <0.10 0.10 

56-55-3 <0.10 0.10 
218-01-9 <0.10 0.10 
205-99-2 <0.10 0.10 
207-08-9 <0.10 0.10 
50-32-8 <0.10 0.10 

193-39-5 <0.10 0.10 
53-70-3 <0.10 0.10 

191-24-2 <0.10 0.10 

Page 1 

L7312-30 
25-J\JN-96 
28-J\JN-96 
070196-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
S"I.TOAS BY SIM GC/MS 

) SIM 

Client Sample ID: 
Date Collected: 
Date Analyzed: 
Matrix: 
QC Group: 

B8-D2 
24-JUN-96 
Ol-JUL-96 
Water 
8270 SIM_38524 

I;-_---:-:-_-;-_-;-:-:-_- __ ,_,_,_, ;, :-:::;:,· ,' ':':;::{:::':,:,,:,:,:::,:':::::,},:\:/:/;:; 
:: 1:::::::::::::::1111 :1:1:::i::a&i.1~:: 
Nitrobenzene-d5 
2-Fluorobiphenyl 

jTerphenyl-dl4 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l.,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

I 92%- l 40-114 
I 71%- I 41-111 

98%- 33-141 

91-20-3 4.4 0.43 
208-96-8 1.6 0.11 

83-32-9 9.8 0.11 
86-73-7 1.2 0.11 
85-01-8 0.23 0.11 

120-12-7 0.35 0.11 
206-44-0 <0.11 0.11 
129-00-0 0.16 0.11 

56-55-3 <0.11 0.11 
218-01-9 <0.11 0.11 
205-99-2 <0.11 0.11 
207-08-9 <0.11 0.11 

50-32-8 <0.11 0.11 
193-39-5 <0.11 0.11 
53-70-3 <0.11 0.11 

191-24-2 <0.11 0.11 

Page 1 

L7312-31 
25-JUN-96 
28-JUN-96 
070196-8270-L 
1 
1.08 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

"I SIM 

Client Sample ID: 
Date Collected: 
Date .Analyzed: 
Matrix: 
QC Group: 

BS-ROS 
24-JON-96 
01-JOL-96 
Water 
8270 SIM_38524 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-dl4 

NaphthalEme 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
.Anthrace11e 
Fluoranthene 
Pyrene 
Benzo(a)a.nthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k) Eluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

LJ5402SIMPAH 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
85-01-8 

120-12-7 
206-44-0 
129-00-0 

56-55-3 
218-01-9 
205-99-2 
207-08-9 

50-32-8 
193-39-5 

53-70-3 
191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
.Analytical Batch ID: 
.Analytical Dilution: 
Preparation Dilution: 

104%' 40-114 
80%' 41-111 

111%' 33-141 

<0.40 0.40 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
0.17 0.10 

<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 
<0.10 0.10 

Page 1 

L7312-32 
25-JUN-96 
28-JUN-96 
070196-8270-L 
1 
1.01 



LOCKHEED ANALYTICAL SERVICES 
SVOAS BY SIM GC/MS 

Client Sample ID: LAL Sample ID: 
Date Collected: Date Received: 
Date Analyzed: 

Method Blank 
N/A 
01-JUL-96 Date Extracted: 

Analytical Batch ID: 
QC Group.: 8270 SIM_38524 Analytical Dilution: 

Preparation Dilution: 

p,:,::::::::::,::::: .. ·. ':,:(:·,_:,.,:.?/:··: .).::){)\:':\/)(l/'):-:-:-:-:-:::=::::-:-:-:-:-: ,::: 
f :f '::lJ::it}::ft]\!):adt&o.Jj!~i:J?I]Itt:tt:rtt:t,, <kit~tdi t 
Nitrobenzene-d5 87% 40-114 
2-Fluorobiphenyl 77% 41-111 
Terphenyl-dl4 107% 33-141 

Naphthalene 91-20-3 <0.40 0.40 
Acenaphthylene 208-96-8 <0.10 0.10 
Acenaphthene 83-32-9 <0.10 0.10 
Fluorene 86-73-7 <0.10 0.10 
Phenanthrene 85-01-8 <0.10 0.10 
Anthracene 120-12-7 <0.10 0.10 
Fluoranthene 206-44-0 <0.10 0.10 
Pyrene 129-00-0 <0.10 0.10 
Benzo(a)a.nthracene 56-55-3 <0.10 0.10 
Chrysene 218-01-9 <0.10 0.10 
Benzo(b)fluoranthene 205-99-2 <0.10 0.10 
Benzo(k)fluoranthene 207-08-9 <0.10 0.10 
Benzo(a)pyrene 50-32-8 <0.10 0.10 
Indeno(l,2,3-cd)pyrene 193-39-5 <0.10 0.10 
Dibenz(a,h)anthracene 53-70-3 <0.10 0.10 
Benzo(g,h,i)perylene 191-24-2 <0.10 0.10 

LJ5402SIMPAH Page 1 

38524MB 
N/A 
28-JUN-96 
070196-8270-L 
1 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl Sample 
N/A 
Ol-JUL-96 

8270 SIM 38524 

Nitrobenzene-d5 
2-Fluorobiohenvl 

jTerphenyl-d14 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

I 97\- T 40-114 
I 82\- T 41-111 
I 100 I 33-141 

38524LCS 
N/A 
28-JUN-96 
070196-8270-L 
1 
1.00 

,,,/I::J/W2t1·;·••• ...• ·.=.·.••.~.:, •••..•.••..••. : .•• , ..•. ·,:: .•. :,::.:.··.:.:.:.:,r,,\t,:.:.:,:, .. i .• ~.:.·,::,:,::.:,:.~.w.:.::.1:.W:.::::::~.~.::i,:,•,~.:.:.: .. ~.'::,::,:,iii~ij~\jfi)j\ iil.t.?R fsf 
:::,:.::::{::::::·::.:··· ~'l:::u .·.:-·-:-:-:-·-:-:.:.:\=={((}1/:}::j:):i::i:= 

Naphthalene 91-20-3 3.3 0.40 
Acenaphthylene 208-96-8 3.4 0.10 
Acenaphthene 83-32-9 3.5 0.10 
Fluorene 86-73-7 3.7 0.10 
Phenanthrene 85-01-8 3.8 0.10 
Anthracene 120-12-7 3.6 0.10 
Fluoranthene 206-44-0 4.1 0.10 
Pyrene 129-00-0 3.8 0.10 
Benzo(a)anthracene 56-55-3 3.8 0.10 
Chrysene 218-01-9 3.8 0.10 
Benzo(b)fluoranthene 205-99-2 4.2 0.10 
Benzo(k)fluoranthene 207-08-9 3.8 0.10 
Benzo(a)pyrene 50-32-8 3.6 0.10 
Indeno (1 , 2, 3 - cd) pyrene 193-39-5 3.5 0.10 
Dibenz (a., h) anthracene 53-70-3 3.4 0.10 
Benzo(g,h,i)perylene 191-24-2 3.5 0.10 

LJ5402SIMPAH Page 1 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample Dup 
N/A 

Date Analyzed: Ol-JUL-96 

QC Group: 8270 SIM_38524 

l:,::.:::,:':':';-::;:::;';C;-c'c :,.,,.::.,.·_·,_··.':.·-.':_··.':_··.':_·,.,_··.'=·.·=.'='.=.·.'=·.''.' .. '·.··.'·.·.'·.·=·.'·.'·.'.'··"'"'"'""' :':" :-:·:· . .::::?::::,,,,:,:,.,:,:;:-:•:•:•:•.•:•:•:•:·:•:-:-:•:•:•:· ...... ·.·.·.·.·.·-·-·.·,· :-:-.:;:.:.::=:::::: .... :.-:::::.;•.•.•.•:,·, 

t:::::::::rr:rrn:::::::::::::::::s~&iA4¥t: 
Nitrobenzene-d5 
2-Fluorobiphenvl 
Terphenyl-dl4 

Naphthalene 91-20-3 
Acenapht:hylene 208-96-8 
Acenapht:hene 83-32-9 
Fluorene 86-73-7 
Phenanthrene 85-01-8 
Anthracene 120-12-7 
Fluoranthene 206-44-0 
Pyrene 129-00-0 
Benzo(alanthracene 56-55-3 
Chrysene 218-01-9 
Benzo(b)fluoranthene 205-99-2 
Benzo(k)fluoranthene 207-08-9 
Benzo(a)pyrene 50-32-8 
Indeno(l,2,3-cd)pyrene 193-39-5 
Dibenz(a,h)anthracene 53-70-3 
Benzo(g,h,i)perylene 191-24-2 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

44% 
109% 

0.50 
2.6 
2.8 
3.7 
4.0 
3.9 
4.3 
4.1 
4.1 
4.2 
4.4 
3.9 
3.9 
3.5 
3.4 
3.7 

* 40-114 
41-111 
33-141 

0.40 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 

LJ5402SIMPAH Page 1 

38524LCSDUP 
N/A 
28-JUN-96 
070196-8270-L 
1 
1.00 



LOCKHEED ANALYTICAL SERVICES 
SPIKED SAMPLE RESULT 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 

Lab Ctrl Sample Dup 
N/A 

LAL Sample ID: 
Date Received: 

Date Analyzed: 02-JUL-96 Date Extracted: 
Analytical Batch ID: 

QC Group: 8270 SIM_38524 Analytical Dilution: 
Preparation Dilution: 

Nitrobenzene-d5 10\- * 40-114 
2-Fluorobiohenvl 45\- 41-111 
Terphenyl-dl4 111%' 33-141 

Naphthalene 91-20-3 0.49 0.40 
Acenaphthylene 208-96-8 2.5 0.10 
Acenaphthene 83-32-9 2.7 0.10 
Fluorene 86-73-7 3.5 0.10 
Phenanthrene 85-01-8 3.9 0.10 
Anthracene 120-12-7 3.8 0.10 
Fluoranthene 206-44-0 4.0 0.10 
Pyrene 129-00-0 4.3 0.10 
Benzo(a)anthracene 56-55-3 4.1 0.10 
Chrysene 218-01-9 4.1 0.10 
Benzo(b)fluoranthene 205-99-2 4.1 0.10 
Benzo(k)fluoranthene 207-08-9 4.0 0.10 
Benzo(a)pyrene 50-32-8 3.9 0.10 
Indeno(l,2,3-cd)pyrene 193-39-5 3.5 0.10 
Dibenz(a,h)anthracene 53-70-3 3.4 0.10 
Benzo(g,h,i)perylene 191-24-2 3.7 0.10 

LJ5402SIMPAH Page 1 

38524LCSDUP 
N/A 
28-JUN-96 
070296-8270-L 
1 
1.00 

RE 



LOCKHEED ANALYTICAL SERVICES 
LCS DATA SUMMARY 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl Sample 
N/A 
Ol-JUL-96 

8270 SIM_38524 

Nitrobenzene-dS 
2-Fluorobiohenvl 
Terphenyl-dl4 

Acenaphthene 4. 00 3 .48 
Fluorene 4. 00 3. 72 
Phenanthrene 4.00 3.79 
Anthracene 4.00 3.56 
Fluoranthene 4.00 4.06 
Pyrene 4.00 3.75 

1Benzo(a)anthracene 4.00 3.79 
fChrvsene 4.00 3.83 
Benzo(b)fluoranthene 4.00 4.15 

~zo(k)fluoranthene 4.00 3.82 
zo(a)ovrene 4.00 3.60 

findeno(l,2,3-cd)ovrene 4.00 3 .46 
Dibenz(a,h)anthracene 4.00 3.43 

1Ben~o(g,h,i)perylene 14.00 13.54 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

97% 
82% 41-111 

104% 33-141 

87 
93 
95 
89 
102 
94 
95 
96 
104 
96 
90 
87 
86 

189 

LJ5402SIMPAH Page 1 

38524LCS 
N/A 
28-JUN-96 
070196-8270-L 
1 
1.00 

60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 
60-130 

160-130 



LOCKHEED ANALYTICAL SERVICES 
LCS DUPLICATE DATA SUMMARY 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group: 

Lab Ctrl Sample Dup 
N/A 
01-JUL-96 

8270 SIM_38524 

Nitrobenzene-dS 
2-Fluorobiphenyl 
Terphenyl-d14 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

* 
44% 41-111 

109% 33-141 

38524LCSDUP 
N/A 
28-JUN-96 
070196-8270-L 
1 
1.00 

_Naphthalene 4.00 0.503 13* 148* 50 60-130 
Acenaphthvlene 4.00 2.56 64 28 50 60-130 
Acenaphthene 4.00 2.76 69 23 50 60-130 
Fluorene 4.00 3.70 93 1 50 60-130 
Phenanthrene 4.00 3.96 99 4 50 60-130 
Anthracene 4.00 3.85 96 8 50 60-130 
Fluoranthene 4.00 4.28 107 5 50 60-130 

l'Pyrene 4.00 4.09 102 9 50 60-130 
,nzo(a)anthracene 4.00 4.11 103 8 50 60-130 

,_nrysene 4.00 4.16 104 8 50 60-130 
Benzo(b)fluoranthene 4.00 4.35 109 5 50 60-130 
Benzo(k)fluoranthene 4.00 3.87 97 1 50 60-130 

!Benzo(a)pyrene 4.00 3.91 98 8 50 60-130 
IIndeno(l,2,3-cd)pyrene 4.00 3.54 89 2 50 60-130 
!Dibenz(a,h}anthracene 4.00 3.39 85 1 50 60-130 
!Benzo(g,h,i)oervlene 4.00 3.67 92 4 50 60-130 

LJ5402SIMP.!\H Page 1 



LOCKHEED ANALYTICAL SERVICES 
LCS DUPLICATE DATA SUMMARY 
SVOAS BY SIM GC/MS 

Client Sample ID: 
Date Collected: 
Date Analyzed: 

QC Group· 

Lab Ctrl Sample Dup 
N/A 
02-JUL-96 

8270 SIM_38524 

LAL Sample ID: 
Date Received: 
Date Extracted: 
Analytical Batch ID: 
Analytical Dilution: 
Preparation Dilution: 

Nitrobenzene-dS 10\ * 40-114 
2-Fluorobiphenyl 45% 41-111 
Terphenyl-dl4 111\ 33-141 

38524LCSDUP 
N/A , 
28-J'CJN-96 
070296-8270-L 
1 
1.00 

L~;;~~T::~::::~:::::~t:!J~:,~~*'=~lf:J,~1~::l t 
!Naphthalene 4.00 0.493 12* 149* SO 60-130 
Acenaphthylene 4.00 2.52 63 30 50 60-130 
Acenaphthene 4.00 2.68 67 26 SO 60-130 
Fluorene 4.00 3.54 89 5 50 60-130 
Phenanthrene 4.00 3.92 98 3 50 60-130 
Anthracene 4.00 3.78 95 6 50 60-130 
Fluoranthene 4.00 3.97 99 2 so 60-130 
P.rrene 4.00 4.28 107 13 so 60-130 

iZO (a) anthracene 4.00 4.08 102 7 50 60-130 
I 1...irysene 4.00 4.09 102 7 50 60-130 
Benzo(b)fluoranthene 4.00 4.11 103 1 50 60-130 
Benzo(k)fluoranthene 4.00 3.96 99 4 so 60-130 
Benzo(a)ovrene 4.00 3.85 96 7 so 60-130 
Indeno(l,2,3·cd)pyrene 4.00 3.50 88 1 so 60-130 
Dibenz(a,h)anthracene 4.00 3.38 85 1 so 60-130 
Benzo(cr,h,i)perylene 4.00 3.65 91 3 so 60-130 

LJ5402SIMPAH Page 1 RE 



'JCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 
trument ID: hpl 

:;::::,:.:::::::;:;:~i.i::.:;:::;::·:::::::::i 

12 HOUR STD 1731006 16. 337 
---------U-P-PER LIMIT 1462012 6. 837 

LOWER LIMIT 1365503 

l\l\\\lll~l1ll\il!!\\!\!i\\i\!\\\l!l!il\\i\\!\\il\\ll\\lllll\\ill!ll\ll!!\il!\\l!l\!!\\lli\!l!\!\\!!lil\lli\\!\!!\l!l!
1
::11::11:::::1:111111:11::1:1i•l:\11::1~~~111:1111111

1
:1! 

ithod Blank 38524MB 725297 6.341 

Lb Ctrl Sample 38524LCS 769615 6.341 
---- -----·----·--·--- --·- -·--

,b Ctrl Sample Dup 38524LCSDUP 710284 6. 341 
- -----

IS-001 L7312-25 696567 6.341 
--· -------1--------- ----- -----

-76 L7312-29 836415 6.337 

-65 L7312-30 883687 6.337 
----- . -· -- ... -· .... -·-···- .•..... -- .. --· -----

-D2 L7312-31 1046994 6.337 
---- -· .. - ----------·----- ---------- ------1--------------- ------ ------- . -----

.-ROB L7312-32 777976 6.337 
·---- ------ -- ... --------- --- --- -- . ----···-·· 

:A UPPER LIMIT = +100\ of internal standard area 
:A LOWER LIMIT = -sot of internal standard area 
UPPER LIMIT = +0.50 minutes of internal standard RT 
LOWER LIMIT = -0.50 minutes of internal standard RT 

Date/Time Analyzed: 01-JUL-96 14:19 

LAL Batch ID: 070196-8270-L 

·-~-~~~7.772 

5188034 10.212 
----+ -------t 

2376461 7.780 

2634848 7.780 
·- -

2506340 7.780 
----·- --- -------· 

2259206 7.780 
---- -------· ··---·--

2492375 7. 772 

2780782 7. 772 
,. ____ - ---- --- ·- -

3121954 7,772 

1225867 
---· 
2451734 

1211976 10.441 

1284565 10.441 
-+4-- ----·--·-

1294759 10.441 
---------- ------- ------- -- - - ---- ---

1053122 10.441 
·---- --------- --- --- -----

1477675 10.441 
--- -----

1380353 10.441 
- ·- - - . ·- --- -·--

1629028 10.442 
-----~---- --- .. -- -------· ·---- -- ----·-- --------

2393742 7. 772 1205453 10.433 
---· - ---~---··-- ------- - . ------- .. ---~----. 

ISl = l,4-DICHLOROBENZENE-D4 
IS2 = NAPHTHALENE-DB 
IS3 = ACENAPHTHENE-DlO 



'JCKHEED ANALYTICAL SERVICES 

trument ID: hpl 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 
Date/Time Analyzed: Ol-JUL-96 14:19 

LAL Batch ID: 070196- 8270-L 

:::::::'..::::::·:::~~;:::::::=•=::·-:_::::• ;::;::~:~;:;::::::\~iiii~~~;;:i;;::; b;:':i7.~f; 
12 HOUR STD 1307232 13.154 712183 18.409 820906 21.110 

UPPER LIMIT 2614464 13.654 1424366 18.909 1641812 21.610 

LOWER LIMIT 653616 12.654 356092 17.909 410453 20.610 

i::1:::1,11~11~1:\1\1:1111i1:1:11:1:1:1111111111::i11:1:\\\i\\\\\\\!~li!lllllllllilll\!lillli!!lilllll\lll\\\l\\\\il!lllill!l!llll\\i\)\\lllill!ll1l!ll.llllllllillll;,ll!!ll1I: 

!thod Blank 38524MB 1519080 13.154 885061 18.409 983187 21.110 
---- --- - - -------- ---· -- ---- ---- ·--- - ------- ------

tb Ctrl Sample 38524LCS 1592087 13.154 1026910 18.409 1018936 21.110 
----------------- -----·- --------- --- ·-·- ,.--------------- ------- ---- ----·--· 

tb Ctrl Sample Dup 38524LCSDUP 1690605 13.154 1049236 18.409 1102355 21.110 
--·------- - -----·---- ·---------

3S-001 L7312-25 1286789 13.154 797797 18.409 857996 21.110 
---------~ - -------- -- --------- ----

l -76 L7312-29 1740942 13.154 1002309 18.409 1062775 21.110 
------------- ---------- --·-·---------- ·------- . ·-·--- ---- ---------- ··---------- .. -· - --------· ------ ----

3- 65 L7312-30 1692845 13.154 966670 18.409 1122199 21.110 
------· --------

3-D2 L7312-31 1835687 13.154 1044325 18.409 1051486 21.110 
--- -------------- ----·- ------- ·-----·--- --

5-R08 L7312-32 1612860 13.154 874058 18.402 950920 21.103 
- -·--- --·--------· ----- ------·-----·--·-- ···------- -··- ---~·-·- ----- - - -

;;A UPPER LIMIT 
l:A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

= 
+100% of internal standard area 
-50% of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS4 
IS5 
IS6 

= 

= 

PHENANTHRENE-DlO 
CHRYSENE-Dl2 
PERYLENE-Dl2 



CK.HEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

;trument ID: hpl Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

__ ,l=i
1
il(i\i1!1:::1111

1
ii\i11::1\ttiill:1:111t j::1

1

1:111:iit:1111:1:1111111111111111

11

111\\ 

12 HOUR STD 1598283 16. 332 12100365 I I I 
UPPER LIMIT 1196566 6. 832 4200730 1968774 

LOWER LIMIT 1299142 

::::::~ailj:~1111:111111:111:1::11:11111:111:11:111::1111:11:111:111::::111:::1:1111:1111:11:::1:1:111:1:11::111:1111::11111:::11:::111111111::11•111:1:11~1111:111:111111('·:-::-:-:-:-:-::-: 

~thod Blank 38459MB 409268 6.337 

ib Ctrl Sample 38459LCS 690482 6.337 

t -76 L7312-29 785025 6.337 
-- ·-- ------- ·- --·-

;-R36 L7305-90 707481 6.337 

;-R04 38459MS 751971 6.337 
-- ------

i-R04 38459MSD 791560 6.337 

tb Ctrl Sample Dup 38524LCSDUP 816248 6.337 
---

i-58 L7305-68 739546 6.337 
------ ------ ---

1-62 L7305-70 741805 6.341 
------------ -------- - - ·- - . ·- -- ---- ·- ----··---

;-R37 L7305-72 728517 6.341 
-· 

-64 L7305-74 892218 6.341 

-54 L7305-76 834383 6.341 
-

1-48 L7305-80 680905 6,341 
·------------------- ------ -----

-R04 

A UPPER LIMIT 
A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

= 
= 
= 
= 

L7305-86 751213 

+lOOt of internal standard area 
-sot of internal standard area 

6.341 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

1462740 7. 772 736637 10.433 

2290730 7. 772 1123666 10.433 

2291864 7.772 1147002 10.433 
------------ ---- -----· ---- -------- f----------·-

2028347 7. 772 961953 10.433 
----·- ---- ---- --- ·-

2184569 7. 772 1040534 10.433 
-------
2318068 7. 772 1117442 10.433 

--- -

2663065 7.772 1311601 10.441 

2327573 7.772 1081328 10.441 
-- ----·- -- -------- -----

2242033 7.780 
----·----------- ----------- --- -

2218668 7.780 

2621237 7.780 
------- ------

2478268 

2033609 
- ----------· 
2199860 

7.780 

7.780 
---------

7.780 

ISl 
IS2 
IS3 

= 

1031619 10.441 
--

1130779 10.441 
-

1251596 10.441 
---
1132567 10.441 

923449 10.441 
--------- ---· -------
1039830 10.441 

l,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



OCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA .AJ."ID RT Sl.JMMARY 

;trument ID: hpl Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

\lllllllli!\\lllll!lllllllll!ll!lll\l[l!l[i![ii[ p~: i;!:!:!:::!:!:!:\::;!;!.;=:::::~!:::i:i::::;:'.i:!:: 

12 HOUR STD 598283 2100365 10.433 

UPPER LIMIT 1196566 4200730 1968774 10.933 

LOWER LIMIT 299142 5. 832 1050183 

i;l\!!l!il\lllilill\!i!llllli!lllli!!!llllililllliliiilllili:ii!ll\1\! 

::;i---------------------ii::::~:1 ;:::ii---::;:~_-::::~:: ___ ]~~;~ =1;~:::~: 
8-Dl L7305-94 620168 6.341 1862771 i7.780 - 1964909 

10.441 

10.441 
----------

10. 44 l 

EA UPPER LIMIT 
EA LOWER LIMIT 

UPPER LIMIT 
LOWER LIMIT 

= 
= 

+100% of internal standard area 
-50% of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

·---- ·-- ·--··· 

IS1 
IS2 
IS3 

= 
= 

10.441 

1,4-DICHLOROBENZENE-D4 
NAPHTHALENE-DB 
ACENAPHTHENE-DlO 



OCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY 

;trument ID: hpl 

:::;:,::::>::,~;;.,::;:::;::::::::::::::::. 

12 HOUR STD 1066456 

UPPER LIMIT 2132912 

LOWER LIMIT 1533228 

\:\\\\\\\\il!llll:\\\\i\\\\\\\i\\il\\lllliil\\il\l\i\\i\!\!l\:!\\i::11:::1:11:11:::i\!ll:\1::~::11:::j\\::::::111::111111:1::111111111:::111:1::1111:11:1111::Jli:\~ll!l\!l!l:\l!f'''''''''''' 

:!thod Blank 38459MB 950242 
-·-

ib Ctrl Sample 38459LCS 1392039 

l - 76 L7312-29 1328764 
------·---------. --·- ---·. - -- --- -----------·-----···- ---·----- . -----

5-R36 L7305-90 1190936 
------ -----

5-R04 38459MS 1250730 
·-----···------· ---- ·-------------- -------------

i-R04 38459MSD 1359543 
-- -- -----· ···- - --· ---- --- .. --- ... - - -----··-·-- ·····-. - . - - .. - .. ····-· •- ·- -· 

tb Ctrl Sample Dup 38524LCSDUP 1586393 
------·-·------ -- -------------

i- 58 L7305-68 1333146 
------------------·-----·- ----- ---- -------------·-
1-62 L7305-70 1295778 

i-R37 L7305-72 1542738 

!-64 L7305-74 1540363 
·--·----- --------. -------- -----------·-

7-54 L7305-76 1363376 
-

3-48 L7305-80 1188894 --------··--- --- ----------· ·----- ---- ------- -------~- -----

i-R04 L7305-86 1269727 

= 
+100% of internal standard area 
-50% of internal standard area 

13.145 

13.154 

13.154 
---------- ·-

13.154 
---

13 .154 
----·-----·-·· 
13.154 

- -
13.154 
1------

13.154 
- - -------- -

13.154 

13.154 
--

13.154 
---------· 
13.154 

13.154 
----------------

13.154 

1A UPPER LIMIT 
rn. LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

= 
= 

+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

.
1ll11l;iil/lii!ili/ill!ll1lll!ilili 

632189 18.401 

936494 18.402 

777700 18.402 
--··----·-- ------- -------- ----

746463 18.401 
--------- ----

756160 18.402 
------- ---···· ----- ---------·· -- ·-

761098 18.402 
·---- ·- -· -

861366 18.402 
-------- ----·------

755871 18.402 
-------·-···---- ·-----------····-

733285 18.409 

809085 18.409 
-· 
831625 18.409 
------------- ------·-· ----
699831 18.409 

772119 18.409 
----- ---- ----·-- -------·-
708108 18.409 

IS4 
IS5 
IS6 

= 

714589 21.103 

990129 21.103 

800715 21.103 
- --- -- -------- -- .. - -- -·-

791978 21.103 
- -- ----------·-·- -------
776607 21.103 

----- ···- ----- ... ----- ·- ···- -----

775567 21.103 
... --

900096 21.103 
------------ -----
808414 21 .110 
---------· 

746477 21.110 

820056 21.110 
-

870453 21.110 
. -·------- - - -·-- ----- -------

722357 21.110 
f-· ·---- e---

855033 21. 110 
- -- - ··- - ----

729116 21.110 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-D12 



JCKHEED ANALYTICAL SERVICES 

SEMI-VOLATILE INTERNAL STANDARD 

AREA AND RT SUMMARY.. 

trurnent ID: hpl Date/Time Analyzed: 02-JUL-96 08:55 

LAL Batch ID: 070296-8270-L 

E«li-aBFIJt\l\4'i6,:m 
12 HOUR STD 1066456 13.146 623739 18.402 696477 21.103 

UPPER LIMIT 2132912 13.646 1247478 18.902 1392954 21.603 

LOWER LIMIT (533228 12.646 (311870 (17.902 348239 20.603 

:1:::1~-~~l~~l:\\i:\1\:i\\il::11:1:\:::jlii\\l\\il:\lli\!\\\j\ii\\1\j\iiiil\iii\\li\l\i\jj:i:jli\\1ii::\liii:1il:l1:11:11111:1::111:::::jijili\lll\\:l.lll~ilillllllililill:11: \\\iii\iliil\llll\\1:1:1::1::1::1:11:11111:1:1:::::1:11:1:1111:11111:\ 

-56 f!7305-66 1235964 13.154 684612 18.409 1682551 

-61 ____ _ _____ L7305-101 1287972 -~3 .154 612028 -~8 .4~! ___ 6~?~-~ 

-67 L7305-99 1633890 13.154 837292 18.409 882999 
------

-Dl (L7305-94 1244394 13.154 793897 18.409 826958 

21.110 

21.110 

21 .110 
---
21.110 

A UPPER LIMIT 
A LOWER LIMIT 
UPPER LIMIT 
LOWER LIMIT 

= 

+100\ of internal standard area 
-50\ of internal standard area 
+0.50 minutes of internal standard RT 
-0.50 minutes of internal standard RT 

IS4 
IS5 
IS6 = 

PHENANTHRENE-DlO 
CHRYSENE-D12 
PERYLENE-Dl2 

= 



RUN LOGS/EXTRACTION SHEETS 
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---
,# 

LOCKHEED ANAL . .:AL SERVICES 

TRACKING SHEET DATA REPORT (bs16 PAH) 

EXTRACTION SHEET FOR: 8270 SIM Extraction 

WORKSHEET NUMBER: 8270 SIM_38524 

. DATE C : OATIF ~ WATEIF- $URIC MS BROOGttt AMT GfVEN 

. _ -\:-i_., <,-:·· __ . .......=.... ..... ... . >;·· .,:1 :~:1;r~ ~iiilt~ E!!, ~ ·:, iSi:~ ,,ir~r~ 
112·2~ --- EBS-001 24·JUN-4'l; 25·JUN-9l; 90CJ,J} / /,()d; /. On..i -/.tJJJ 

. QC T_Y_PE I C~lENT lD . 

112·29 ___ c4-76 24·JUN·96 25·JUN•96 CjC/o,,,..Q _:i__--
112-30 ___ C3·65 24-JUN-96 25-JUN-96 qC/(Jnlt_ 7 l-+-I-I 

nz-31 •--- B8·D2 24-JUN-96 25-JUN-96 9.5o~ 7 l-+-l-l-t---l 

512-32 B5·R08 24-JUN-96 25-JUN-96 990~ / I-+-•-
. ,.,..-.---,...,,,.,......,...---1----1---.,.,----=-1-..... --,--+-l-l-i---
)24MB MB Method Blank 28-JUN-96 /tJZ(}~ _1_ 
>24LCS LCS Lab Ctr( S~(e ---- 28-JUN-96 /~,..J?__ 7 j /-.()I 

1 

524LCS0UP LCSO Lab Ctrt s~(e Dup 28-JUN-96 I""'°~ 7 ~ ~, J, -1~ 
1~~~v ~v~~~ _, ••--· :, - " -- .. D_ ., ... ~, ~ o~/141f 

ef'dl~] 1 .,,, v,O 
!,' 

\ 

• I 

... \.,,' 
1P~ 

\ 

E STARTED: t?pJ'/?(; DATE COMPLETED: _.;;.t..(!::;_.0._/..;.?..:,;;<, ____ _ 

TINUOUS DATE & Tl~E STARTED: ~bp/4: e 9.'30vM#DATE & TIME C~PLETED: u,/.)_~JQ .3,'/_~~11 
I I 

:::::::~~~::: ) 

iATCH# : 8270 S1M_38524 

~ ID # 

ID# 

RATlVE 

(M57 ... i~- / 
MS' 7' ... ½- i2-: 

LOT # 1 S 

CONC: ~ECL2: j~tl'J) 
CONC: ~ACN : NIii: 

SPIKE WITNESS: \ llqog. t;:¼;g:K<•P:e -I 

NA2S04 : Kf)SIP 'l'j 
ACETONE: !!f!I:.. .. 

'ldt/A l: tlt11v-J ()'/{)1 

EXTRACT COC: RECIEVED BY: _, ... r...,,""c-i(.._ri,~...,.,i&""""<i""0--_______ _ DATE: ;?q-f-' 

Page 1 



Laboratory Report Environmental Laboratorv of thl' Pacific 
930 Mapunapuna Street, Suite I 00 

Honolulu, Hawaii 96819 
Phone: 808•831-3090 Fax: 808•83 l-309B 

AB1:;;=~t)C'M6;;=f e ... :". :·=. :::::,,::,=:::::::=:,:::=:::::=:::-:-:-:-:,,:::. : . =·=·c,1 ent ··Pro}J81·. i D: .. Diss· .. Ph~'i';\~t=;;G2tie~gg==Hy==R;f · :. :-··· ...... : ', . ·'sa'~'p'i';d: 
I 1050 Queen St., Suite 204 Sample Descript: Water Received: 
)Honolulu, HI 96814 Analysis Method: Ferrous Iron, EPA 6010 Analyzed: 

'}~g:=::~fo '' 1''9~'g\: 
Jun 20'. 1996} 
Jun 21, 1996{ 

)Attention: Ed Tschupp Work Order#: 9606153 
Reported: Jul 5, 1996\ 

1::::::;:::::::=:::::::::::=::::::::::•:::::::·:::·:::•:•:•:,:.;:: -:::=::=:::::::::: :::·:::·:::::::::::·: .. :::::::-:··-·.;.;,:,:,:•:•:•:•:• ·,·:::•,:,:-::·:::::::::;.·.;:•:::::::::•:•:;:::•: 

LABORATORY ANALYSIS FOR: 

Sample 
Number 

Sample 
Description 

Detection 
Limit 
(mg/L) 

•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:-:-:-:::::•:::-:::-:::::::-::::=::::::::;::::::;:;::::::::::····:::::::::::::::;::.::::::::::··· :-:-:-:-:-:-:-:-:::·:::::::::::::::-:-:::-:-:-:-

Ferrous Iron, EPA 6010 

Sample 
Result 
(mg/L) 

I 696-asrn ____ c_7_-5_4 _____ 0_.1 ________ N_.o_. _____________ ___,j 

I 696-os19 ____ 0_1_-5_1 _____ 0_.1 ________ N_.o_. _____________ ___,j 

I 696-os2~ ____ o_a_-s_o _____ o_.1 ________ N_.o_. _____________ ___,j 

696-0521 D8-48 0.1 

Analytes reported as N.D. were not present above the stated limit of detection. 

E_'iL. PACl~IC r- _i/ 
J-1~~~-~ 

Sheila Grace 
Project Manager 

N.D. 

9606153.DSM <1> 



Laboratory Report 
Environmental Laboratorv of the Pacific 

930 Mapunapuna Street, Suite I 00 
Honolulu, Hawaii %819 

Phone: B08•83 l-3090 Fax: 808•83 l-3098 

t'B1h{ts":& Moore''''' · ... , .,., , .,. ,,,,;::;:;;:: ·ci"i;rirr~dJ~~t,Dt cw;;': "r;~J=J;'t;i'~JsrJtheJ'bgHi''R~·i:: · 
j 1050 Queen St., Suite 204 Matrix: Water 
(Honolulu, HI 96814 
)Attention: Ed Tschupp 
::::::::;:::::::::::::::::::::::::::::;:::::::::::::::::::::::::;::::::.:.:··············· 

ANALYTE Ferrous Iron 

Method: 
Analyst: 

MS/MSD 
Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 

Matrix Spike 
% Recovery: 

Matrix Spike 
Duplicate% 

Recovery: 

Relative% 
Difference: 

LCS Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 

LCS% 
Recovery: 

o ecovery 
Control Limits: 

EPA 6010 

TKL 

6960518 

6/21/96 

6/21/96 

Trace-1 

106 

105 

6960518 

6/21/96 
6/21/96 

Trace-1 

115 

80-120 

QC Sample Group: 6960518-0521 Reported: Jul 5, 19961 
. •,•,• ··.· ....... .. :::::::::::::::::::::::::::···::::::::::;:;-::::::::;:;::.: ;:;:;:;:;::::=:=:=:=:r········-·.····:=:=:=:=:=::::::::::: 

QUALITY CONTROL DATA REPORT 

------------------------------------------' 

E. J/ P:CIF!C ·. _., 

$---lu_Lv~zYu__ 
Sheila Grace 
Project Manager 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recovery is to be used to validate the batch. 

9606153.DSM <2> 



Job ·~q(p6G,t53 0310 
CHAIN-OF-CUSTODY RECORD WHITE COPY· Original (Accompanies Samples) YELLOW COPY · Colleclor 

.> 
PINK COPY - Projecl ManagE 

~~ 
... (/) Qi QI ... 

o"v o ~o .,_o .0 <I> c:- .0 ':V'o ,ff' 'b'\, ~0 ~() r,;,O E .!: o E 
r,;,O t;,.{!J ~,,}, 'b°:' ":,~ ":,~ 9,0 (}> 0o :, nJ - :, zc "'z ro'V ., ro 1;,." o" o" <o0 q_'<J~ <o" ni8 .8 ! Sample 0" o0 9.~ ~ <o ~ <o 'Q., ~ ~., S '4 

Sample Number Depth Time Type Container Type o ~.s, ,.__q;: ,.__q, ,.__q, q_v ,.__o"' q_'?' .._,c; 1 . . . FIELD NOTES o- nJ 0 
I- 0 ..JZ 

. 

(\=l--54 IA.1'.dcv ~ 1(~ ~, i /? l¼al ,v,nOvl..5 . - r-A-:Jo ;250 )'\1 \ ool"\ rn ( r; \ 
' J k q ) 

, ., 
' t>::J--5 \ - HlO ~ 

W--SD - l"1nO IV -~ lix: J;; ~o \ 
'09)..-Lpl:) 140J '~ .. v X ~~ .i:; . ~, 'I;: ... I 

_, 

' ..... 
t~ 

,f) 

RELl~HED BY: 1s,gna1ure1 DATE/TIME RECEIV{D BY: (Sign~e) 
LABORATORY NOTES: Cf~ -.a 0 ·Y~ f,qmfle T-eHJP· t4'G 

) ' JA-<A_ iJZ.OkL t'i4':> -P' ~ ·- - /J, epo yr /}/J) ~ 7-5 -<l(, 
REU~OU~ 

~Y:~s::r~rel DATE/TIME. R~_VED BY: (~o/el v '-4 b [) I IJ 7 - ?..-q '1 I~-- ~(:zo{q_, {S't-3 I JU//Jo,. - ,:? ~,~, 

RELl~OUISHED BY: 1S,gna1u,e1 DATE/TIME Rf:CEIVED BY: (Signature) ~ l.oc,Qf-lollJ - I(, 

c.(!)111t-4,n ~r-.5 t.1-Aso.AI 
ANALYTICAL LABORATORY E,rni, V {)Y1 • L:da 9( ~ Q)~cr c_. 

}"1000-53'<>-oo-;:f -' OF_j_ LABORATORY CONT AG T JOB NO.: SHEET 

O&MCONTACT l;Ql L'=>cl,s.,,'Jfs "'°"' .5'! ?-Jt I h~ PROJECT ·1)'i SS'<> lvd 'f~ TvhJ-ci-fi~-f-, cr).,-") 

ffl DA S& MOORE LOCATION ~,,0 t/b',.-'1 ~ ~ {JZz~':::j 
I 1050 QUEEN STREET, SUITE 204 

COLLE ( M 1) l Af 7 DATE OF COLLECTION l, 7 ~, 9 (.., HONOLULU. HAWAII 96814 
(11011) 593-1116 fAX: (808) 593-1198 



Laboratory Report Environmental Laboratorv of the Pacific 
930 ~Iapunapuna Street, Suite I 00 

Honolulu, Hawaii 96H 19 
Phone: H08•83 I-3090 Fax: B()H•83 l-309B 

r o~=M=Jt'''t'lil3a~e ..... ,,,·.·. ::· ,,,·,·.:·.,=,:::,:=::::,:::,.: ,.,.,,=,,,=,=,Eii.ent··P,roJea·r er·· o;;;=:===;;·;;·;=;=:=r~~:;e2h:~~~: ·Ht=;:~;t · ......... ,,==,,,,,=,,,,==s=~=~=pt~at···. Jug=·:~ff====yg§'e\: 
)1050 Queen St., Suite 204 Sample Descript: Water Received: Jun 20: 1996} 
f Honolulu, HI 96814 Analysis Method: Ferrous Iron, EPA 601 O Analyzed: Jun 21, 1996 f 
[Attention: Ed Tschupp Work Order#: 9606154 

Reported: Jul 5, 1996 t 
:;:=:::=:::::::=::::::::;:::::::::::::/:::::::::::::: ::::::::: :::=:::::::::::::=:::?::::=:::=:::::=:::::.:. =·· · :-·: ·. . • . ·: • • ···: ·: .: = . :·: =:=:=:::::::=:=::::::;.:.:.:.:.::::::::::::.:::-:.:::::::(:=:::::::::::::}:::=:::::::=:::=:::=:=:::::::::=:::::::=:=:=:=:=:::=::::::::::::::::::::::::::=::=:=:=:=:=:::::=::: :·:·:·:·:::·:::::=:::::::::::,:::::::::::::·:::::::::::::;::=::::::=::::}::::=:= · · · · ··-····=·=··-·.·-·. · · ··:·::t:·:::::::::::::::::::::::-:-r:::::::::::=:::::r=:.:.::::: 

Sample 
Number 

LABO RA TORY ANALYSIS FOR: Ferrous Iron, EPA 6010 

Sample 
Description 

Detection 
Limit 
(mg/L) 

Sample 
Result 
(mg/L) 

I 696-os22: ____ c6_-_5_6 _____ 0_.1 ________ N_.o_. _____________ -J 

I 696-os23: ___ c_6_-_5a _____ o._1 ________ N_._o_. ----------------1 

I 696-0S24· ___ A_3_-_62 _____ 0._1 ________ N_.o_. _____________ _. 

Analytes reported as N.D. were not present above the stated limit of detection. 

9606154.DSM <1> 



l\IB1'AA'JJ='=I''Klbci-re .,..:::, · ·.,······ ·.,., 
t 1050 Queen St., Suite 204 
}Honolulu, HI 96814 
)Attention: Ed Tschupp 
:=::::::::::::;:;:::::::::;:;:::::::::;:;:;:;:::::::::::::::::;:;::::::=::;::::::::::::::::::::::::.:.:::::::::::::.:•.·.· ·:-::;:;::::::: 

ANALYTE 

Method: 
Analyst: 

MS/MSD 
Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument 1.D.#: 

Matrix Spike 
% Recovery: 

Matrix Spike 
Duplicate% 

Recovery: 

Relative% 
Difference: 

LCS Batch#: 

Date Prepared: 
Date Analyz.ed: 

Instrument I.D.#: 

LCS% 
Recovery: 

0 ecovery 
Control Limits: 

-

E. t. PACIFIC 

Ferrous Iron 

EPA 6010 

TKL 

6960518 

6/21/96 

6/21/96 
Trace-1 

106 

105 

6960518 

6/21/96 

6/21/96 
Trace-1 

115 

80-120 

fildfaJALz 
Sheila Grace 
Project Manaoer 

Laboratory Report 
Environmental Laboratorv of the Pacific 

930 ~Iapunapuna Street, Suite I 00 
Honolulu, Hawaii %8 l 9 

Phone: 80!!•831-3090 Fax: 808•B3 l-309B 

, .,.,"'2ii~rir··Prolecrt6: .. t:i,si"'~h~'~~ iW0JJtiche\,ciri AT~Jr "'"='='=:': "'"'''''''="'='='='= ,,;::.: .. ,,;::,,,, 
•,:•:·:·:::;:•:•:•: 

Matrix: Water 

QC Sample Group: 6960522-0524 Reported: Jul 5, 1996} 
..... ····:::::::::::::···· ::::::::::::::::::::::::::::: •.· ' ... \:::::::.:.:.;::::::::::::::::::::.;.;. ;:::: :-:-:: .. : ... ,.:.;:;,;.;,;-:.:-:. ;.;:;:;:;;:::::::;;:;: ::;:;:;:;:;:;:;:;:;:;:;:;:;:::::::::;:::::::::::::::::::::;:;:::;:;:;:;:::;:;:::::: .·:·:•:•:•:•.•:•:•:•:.:.::;:;.:.;.:.:.;.::::::;,:,.·:·.· 

QUALITY CONTROL DATA REPORT 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recovery is to be used to validate the batch. 

9606154.DSM <2> 



J6b ti:. cf/ 'j~ l 6'-f , ... -, 1 1 

Ch, . .\IN-OF-CUSTODY RECORD 

Sample Number 

/'J,;, ... ~{LJ 

t'AA-Sf, 

A--1,-~Z., 

Depth Time 
Sample, 

Type Container Type 

- •0'1$IL<l'l.-k1l.;26V ,,.,, I JJOli-t 

I/Joo I I I \ ' J 

/ISDI l I J. 

WHIT£: ..,..JPY - Original (Accompanies Samples) 

" 
YELLOW COPY - Collector PINK COP, - Project Manager 

,) 

FIELD NOTES: 

tf-l IG fl UKJ ~ i ,l I l-fi \~ ut . lfayq'.)ll.}':,. 

~I I I I I 6 ~ -~ I I ( ' 
IXl I JJ:.f t ·fJ.J I I ~ 

i 

L.ABORA TORY NOTES: Gaw, pl~ r-e111 f- I 0c:,.. 

... ""i)j" ... 
a, .._ CP 
.0 Q) .0 
E .5 ~ E 
::,~.9::, 
Z C C'O Z 

ni 8 .8 !!! 
~olj~ 

\ 

l<~pl)rf-0/f): 7-S-t<,, 
L-r,1Jo 0/(): ?-::,...-'{~ 

~~__1:=:~_Q~~~~~~ i-XCI t'(o l'J: l (, 

, llt>t1+-Q 11'? t'YS.: 3-;2.SOAI I 
ANALYTICALLABORATORY Enu«t:TY}. lll.,,6. oJ ~ <Pcu;..<f e_. r-----------------------------" 

JOB NO.: l/,000 ... 52J?J-0?i"f SHEET_\ _oF_f_ LABORATORY CONTACT ___________________ _ 

D&MCONTACT ~ ~~f PHONE: 5<127-1 \ I ~'1<4-Z.. 

• DAMES & MOORE 
!050 QUEEN STREET, SUITE 204 
HONOLULU, IIAWAll 96814 
(808) 593-1116 FAX: (808) 593-1198 

PROJECT ·1)1 ~'Z) { U-uJ.. (f h,tl...$·-(_, :r: V1 J ¼-h 
1
~ ti rn.,.,-, 

LOCATION Che 0 v,,.,,,., Hi,._ IA)~ 'R.lf ~-,,1 
coLLEcToR ·st:::~~£\ She,,,.. DATE oF coLLEcnoN (, / :;:o / q kJ 



Laboratory Report Environmental Laboratorv of the Pacific 
930 ~ [apunapuna Street, Suite l 00 

Honolulu, Hawaii 96819 
Phone: 808•831-3090 Fax: 808•831-3098 

::r61~=Ji'-·&:"Ki1oore'· · · ·.· =,=,== = =,=:===:::::,.,:· 
} 1050 Queen St., Suite 204 
}Honolulu, HI 96814 
jAttention: Ed Tschupp 

=· · ···· ·6"1 ie·nt=~}81;a==ya?''B/;J;;=iv;~r~11~;;=-:-;;;·v--··,==-·==·===··, : ==· ·,· · ·· · ·. · · ·· ·.-,.,,,.:: ·, .. =,=.===·s'i-~'ptJJ=t='='J'JA'''2T~:24:====r~s6\:: 
Sample Descript: Water Received: Jun 24, 1996 J 
Analysis Method: Ferrous Iron, EPA 6010 Analyzed: Jun 26, 1996) 
Work Order#: 9606171 

::::::;:::;:::::;:;:;::::::::::::::::::::::::::::: :.:.:.:.:.:.:.:.:.::::::::::::,:,······· .. :.:.:::::::::::::::::::::::::::: 
Reported: Jul 8, 1996 :!:! 

::::::::::::::::=::::=:::::=::::::::;:::: · .. : .. :.; .. : ... ::::=:::::·:::::·:: ::::::::.::_::•::;::;:;:::::::::=:?:::::;::;:::::::::=:::::::::::::::::::::1:1 

LABORATORY ANALYSIS FOR: Ferrous Iron, EPA 6010 

Sample 
Number 

696-0585 

696-0586 

696-0587 

696-0588 

696-0589 

Sample 
Description 

D7-15 

C3-65 

C4-76 

B8-D2 

B5-R08 

Reporting 
Limit 

(mg/L) 

0.1 

0.1 

0.1 

0.1 

0.1 

Analytes reported as N.D. were not present above the stated limit of detection. 

E. L. PACIFIC 

~~ 
Project Manager 

Sample 
Result 
(mg/L) 

N.D. 

N.D. 

N.D. 

N.D. 

0.2 

9606171.DSM <1 > 



~· 

£-~'1£i/lC 
Laboratory Report 

Environmental Lahoratorv of the Pacific 
930 Mapunapuna Street, Suite l 00 

Honolulu, Hawaii 96819 
Phone: 808•831-3090 Fax: 808•831-3098 

----------------------------
tDarhe's 'E'"'f;;16o're'·'··· 
f 1050 Queen St., Suite 204 
(Honolulu, HI 96814 

cHenfi=>'roJecrro:· bissafSed'ph~se ,~v= •,•,•,•,•,•,•:•:•,•,•,•,•.•,•,·, 

Matrix: Water 

[Attention: Ed Tschupp QC Sample Group: 6960585-589 
:::::·::::::::;::::::::::::::···:::·::::::::::::::: .... :: .. : :-:::;:;:;::::::::::::•:•:-:•:•:•:•:•:•:•:•:•:• ,,.,.;:;::::::::::::::::::::::::::::::::::::::::::·::·.· ··=··:·············-·.·-:-:-:,·-:,:-::::::::::;:::;:::::::::::;:::;:;:;:;:::::::::::::::::;:;:;:::::::::;:::::::::::::;:;:;:;:;:;:::;:::::::::::::;:;:;:: 

Reported: Jul 8, 19,._-,9 ___ .. ·.·,._6,._.·.·.·,·.·,-.J,1_.1,.

1

. 

ANALYTE Ferrous Iron 

Method: EPA 6010 
Analyst: NCP 

MS/MSD 
Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument I.D.#: Trace-1 

Matrix Spike 
% Recovery: 237 

Matrix Spike 
Duplicate% 

Recovery: 240 

Relative% 
Difference: 

LCS Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument I.D.#: Trace-1 

LCS¾ 
Recovery: 114 

00 ecovery 
Control Limits: 80-120 

E. L. PACIFIC 

illdk~ . 
Sheila Grace u,t.-\. 
Project Manager 

_._:::::::::::::::::::::::::::::;::::::::::.: ::::::;:;:::::::: ... :.:·:·::;:::::::::;:;:::::::::::::::;:::::::::::::;:;:;:;:::::;:;:::;·:· ;.;.;::::::::~:;:;:::::::::;:;.;,:-:•:•:•:•:•:•:•: 

QUALITY CONTROL DATA REPORT 

Ferrous Iron (PDS) 

EPA 6010 
NCP 

6960550 

6/27/96 
6/27/96 
Trace-1 

97 

97 

0 

N.A. 

N.A. 
N.A. 
N.A. 

N.A. 

80-120 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recovery is to be used to validate the batch. 

9606171.DSM <2> 



LABORATORY 11SE ONLY 

ENVIRONMENTAL LABC~ \TORY OF THE PACIFIC LABJOBNO. lf&Q __ 7__._{ __ 
930 Mapunapur1d St., Suite 100 , 7 c-_'{, 

• Honolulu Hawaii 96819 LAB DUE DATE -tJ '2 
' ,..... 

Tel: (808) 831-3090 • Fax: (808) 831-3098 LOCATJON-"-1 ...... '1 ______ _ 
ectManager: f-"'d T5elti1A ee C~ain of_Custody I Analysis Request Form CONTAINERS 5 - iso Al 
e 1JAmE:'S ..,_ Moo~€ I Project I.D . 

ess IO.st> ~ \A Ea) s-r. #- 'l-0 4 Job Name 1> 'i 6 ~ \ vol 'Pl-\ll,..,¼- J.,,y\ \). 

l.\ofJ O LL,\ LL,L I t-\~f\-1,_\ tt ~. t Y-_ Job t-Jumber _Jv o f!_O., 5?1~ -03 '1 

e 5~~-1 I I(., IFAX f;t:\"b-1 \ "l'i, IP.O.Number 

Sampled by (Please Print) # of Samples In Shipment 

l .1)/:trt.~vn-v 

SAMPLE NO. / SAMPLE ID 

a.. 
~ ~ 

0 
(.) C, 

D:/-15 
C?J-&5 
Q,ll-¾ 

Date of Sample 
Shlpm[ent 

~ /;} 4- q ti, 

Matrix ,~ J :g § :::, :g 

Cl) g ~o 

Date I Time 
Released Delivery Method 

C 
Sampling 

0 

~:§ 
.S! ~ 5!j <II 

£ 0 I= 

ol!? .. ~ 
.8·iii Ee 
-2.8 

Indicate 
Analysis 

Requested 

Company I Agency 
Affiliation 

Date I Time 
Received Condition Noted 

Pleaw Check Box 
a Dispose by Lab (Fee) 
a Return to Client 
a Archive 

F'II F C:OPV 



Laboratory Report 
Environmental Laboratory of the Pacific 

930 Mapunapuna Street, Suit<" l 00 
Honolulu, Hawaii 96H 19 

Phone: 808•831-3090 Fax: 808•831-3098 

::tB~W~';;===t);;,1c;ore'' , ====,=,,=,=,=,"'"'"'= ··= =·-·= =-· ··· .. · c=n~·~tp}~i~dti"6?'bi1Jd,VJd''ph;~~=,:y~v=,.: ,,,,,, ,,:::= , ====="'="',,,,,,, ,=,,,,,,,,,,,,,,=,:::?,=,s~Iwp==:y;at,,=,,=,=3Jg====2 =r:==,·=\g§Wt 
:··· 

) 1050 Queen St., Suite 204 Sample Descript: Water Received: Jun 24, 1996 t 
)Honolulu, HI 96814 Analysis Method: Ferrous Iron, EPA 6010 Analyzed: Jun 26, 1996/ 
{Attention: Ed Tschupp Work Order#: 9606172 

Sample 
Number 

696-0590 

696-0591 

:•:•:•:•:•:•::::;:;:;:;:::::::::::=:;:;:::::::: 

LABORATORY ANALYSIS FOR: 

Sample 
Description 

D6-R34 

84-61 

Reporting 
Limit 
(mg/L) 

0.1 

0.1 

Analytes reported as N.D. were not present above the stated limit of detection. 

E. L... PACIFIC 

~~ 
Sheila Grace 
Project Manager 

Reported: Jul 8, 1996 f 
... ·. . . . :: ... · . :::-t:::::::-··:::::::::::::::=:;:::::::::::::::::::::: ........... ·.·.·=·-::::::;{: 

Ferrous Iron, EPA 6010 

Sample 
Result 
(mg/L) 

0.8 

0.6 

9606172.DSM <1> 



~&f~ 
Laboratory Report 

Environmental Laboratorv of the Pacific 
930 ~Iapunapuna Street, Suite I 00 

Honolulu, Hawaii 96819 
Phone: 808•831-3090 Fax: 808•831-3098 

--------------------------------
i/6~-~ef 'I''KA"8Jf r·,,,::::;:, , {:;,, ,,, 
J 1050 Queen St., Suite 204 
? Honolulu, HI 96814 
}Attention: E,j Tschupp 
:::=::;:;:::::;:;:;:::::::;:;:::::::::::;:;::::::::=::::::;:::::::::::::::::;:::::;:;:::::::::::::::::::::: ::::;:;:::::::::::::;:::::::: 

ANALYTE Ferrous Iron 

Method: EPA 6010 
Analyst: NCP 

MS/MSD 
Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument I.D.#: Trace-1 

Matrix Spike 
% Recovery: 237 

Matrix Spike 
Duplicate% 

Recovery: 240 

Relative% 
Difference: 

LCS Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument 1.0.#: Trace-1 

LCS% 
Recovery: 114 

0 ecovery 
Control Limits: 80-120 -

,~~,,~ ~ 
Sheila Grace 
Project Manager 

cfient Project 16'. Dissoh/e'd Phase Inv 
Matrix: Water 

QC San,p\e Group: 6960~-~-0-591 
··.·-:-:-:::.: .... -.-.·.-.: ......... :;:;,;:;:;:;:;:: ::::::::::::::::::;:::;:; 

Reported: 
:-.-:-:-:-:-:-:-:-:-·-:-:-.-:-:-:-:-:.:-:-:-:-:-.;-;,::;:;:;,::;:;:;:;:;:•.;.;-:-:-:-:-::;:;:;:::::::_._;·:·:·-:-· 

Jul 8, 1996 Jj:iJ 
........ ·,:-:-:-:-:-·-· .. ····,··::::::::)?: 

QUALITY CONTROL DATA REPORT 

Ferrous Iron (PDS) 

EPA 6010 
NCP 

6960550 

6/27/96 
6/27/96 
Trace-1 

97 

97 

0 

N.A. 

N.A. 
N.A. 
N.A. 

N.A. 

80-120 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recovery is to be used to validate the batch. 

9606172.DSM <2> 



ENVIRONMENTAL LABC- \TORY OF THE PACIFIC 
LABORATORY' 'SE ONLY 

LAB JOB NO. lf ~C, .,_, .;__7.c;._h~-
LAB DUE DATE 7 - 5 -</(, 930 Mapunaputtd St., Suite 100 

Honolulu, Hawaii 96819 
Tel: (808) 831-3090 • Fax: (808) 831-3098 

ject Manager: W TS e.Ji,«ff Chain of Custody / Analysis Request Form 
1e ..,._ ' .A Of)y '-(_.) Project I.D. 

'ess W @.<~ 'f:fr. #;Jot-/- Job Name 1)f~D, {)<.d (/'~ Lt,\). 
~ ol tA. ~ , J-1- L '1 t., B I tf Job Number /ldJoD-bb ~ -D 'Z::>-;/-

,e .,5q:!J-JII <... FAX 91 ?J - I I q S P.O. Number 
Sampled by (Please Print) 

:i. Sh~ 
# of Sa~ Shipment Date of Sample 

Shipment 

t,/J'-1- )qt, 

e. 

SAMPLE NO. / SAMPLE ID 

Dt; -Rb'+ 
/!JLJ-&I 

Released by 
(Signature) 

Date I Time 
Released 

Matrix 

a.. co 

~ ~ I liil I al:21:gl I lii 8 C!:> is~!so@ 

Delivery Method 

~2 
C: +-5! Q) 
!I>~ 

ct 

Sampling 

~ 

Received by 
(Signature) 

~ 
i= 

0~ 
... Q) 

i·~ 
E c: 
:28 

I 
I 

Company I Agency 
Affiliation 

LOCATION .--=le, ________ _ 

coNrA1Nrns :1 -?, So N 

Date I Time 
Received Condition Noted 

(R O {,/ 

Please Check Box 
O Dispose by Lab (Fee) 
0 Return to Client 
O Archive 

FILE COPY 



• 
ENVIRONMENTAL LABO"l\TORY OF THE PACIFIC 

LABORATORY USE ONLY 

LAB JOB NO. qrv c ~! -=-~-'t..__ __ 
LAB C~E DATE 7 - 6 - q G 
LOCATION { (i • ~ 

1ject Manager: t;','1) T5CJ-I u.P f' 

ne VfflTJt:.::> "I' MVOK-t:... 

·ress Joa:> Qu.t::EJv S,. :tf-'J.-()1.f 

/-fuJJOLU L,lA. t+ ( °I(, Cf, I'-/-

ne 5CJ:!J-t /II, FAX ~2;-11 '7'3 

930 Mapunapt. . St., Suite 100 
Honolulu, Hawaii 96819 

Tel: (808) 831-3090 • Fax: (808) 831-3098 

Chain of Custody/ Analysis Request Form 
rTOjBCi i.u. 

Job Name V 1£;60/ .J<d. r.pt,,4.1:,<, T;, J. 
Indicate 

Job Number JIPooo-5:>~ -02:>-::f Analysis 
Requested 

P.O. Number 

Sampled by (Please Print) # of Samples ~hipment Date of Sample Date Results Needed 
~ -=bt-1 ; /3}-.J-.'\ 

Shipment 

4"6 ~,/., '1/, 7-~-ifJ ~ 
Matrix 

C: 
Sampling 

~1;) a. co 0 0 e? ·..=u 
t.~ ~ ~ ~;g "'_g 

0 t ;g ~ 
c'.: ..... .Sl (I) .0 .l9 #1 !s -g :, (I) (I) 

"' E E c: 
() (.!) cn:3" s a 0 

U) :::i: 0 i= ~8 SAMPLE NO. / SAMPLE ID £ 

t-w-&tf X JJ~ vhoh, I t,5V , Ix 
/11 n~---

i-~ AO - "'.:J T Ci:- R. ?:>"f X X ~ J., }5-;)-0 I I">< 
()I) - 12,<?,"' X ~ J. t,f>,hl 112'5""" I X 
L Ct? - f?... QJ-4. '/, t)c' i ~/z1'1t, btl l? I >< 
~-"b\ 'i( ~ ~ <;,l-illit, l\~~ I 't 

Released by Date I Time Delivery Method Received by Company I Agency 
(Signature) Released (Signature) Affiliation 

-
" r;L-- ,Ju{1, I t44S 'lh (#0~ ~~t- j ~ . ..t.\' 1'u. • AUAJJ V1.cov l. 'v'1 

'AAt.• - \ ~ .J "/ZJLl(,t- I \ ~ l 1 \'I.\.,· u,ok"'5 /#JWh '-7;:r, I -; ~.,; FLf . 
nents: 

__c_~-------
CONTAINERS s· - J.5 0 IV 

Date I Time 
Received 

l .&t 1.t 5 It,. ("i ,I 1,1, 

a/it{9bl1~ :~1-

II 
,•.~> 

)" 

/ Laboratory 
Number 

(nq~Q6'17 
' F, '1« 

,£;4C/ 
550 

.J:..,..., i:;,r; I 

Condition Noted 

f:t"vA ,· / n i,I 
(;_ O() /? I t;"C 

Please Check Box 
(J Dispose by Lab (Fee) 
(J Return to Client 
(J Archive 

FILE COPY 



> '61}i{'J;'='Jf ''Mhb f ;,,;:;,,;:::::,:::,,,,,=,= 
t 1050 Queen St., Suite 204 
}Honolulu, HI 96814 
jAttention: Ed Tschupp 

Laboratory Report 
Environmental Laboratorv of the Pacific 

930 Mapunapuna Street, Suite I 00 
Honolulu, Hawaii 96819 

Phone: 808•83 l-3090 Fax: 808•B3 l-'.3098 

Client Project Io:· "•bissoi~ia==J;K;sJ''''j~~ · ·:::; ' ' ;::;:::;:;:;:;;:;:;:: ';:;:;:: :,:,:,:;:::::::::=::§'J=:}{'p'i'Jd?'' i'JW''2o~·~t''\99gf 
Sample Descript: Water Received: Jun 21, 1996 f 
Analysis Method: Ferrous Iron, EPA 601 O Analyzed: Jun 26, 1996) 
Work Order#: 9606165 

Reported: Jul 8, 1996t 
::::::::::::;:;:::.::··:-:-:-:-.;.;:::::::::::::;:;:;: ;::::::::::::::::::::::::::::;::::::::::::::::::=:::::=:::;:::::::::::::::::;::::::.::::::· ·::::::::=::::::::::::::::::::::::=;::;:::::::::::::::=::::::::::::::;:;:::::::·:-:-:-:-:-:-:-:-:-:-:-·-:-··-:-· 

LABORATORY ANALYSIS FOR: Ferrous Iron, EPA 6010 

Sample Sample 
Number 

696-0552 

696-0553 

696-0554 

Sample 
Description 

07-33 

D7-34 

13-67 

Reporting 
Limit 
(mg/L) 

0.1 

0.1 

0.1 

Analytes reported as N.D. were not present above the stated limit of detection. 

J~ 
Sheila Grace 
Project Manager 

Result 
(mg/L) 

N.D. 

0.2 

N.D. 

9606165.DSM <1 > 



Laboratory Report 
Environmental Laboratorv of the Pacific 

930 .\Iapunapuna Street, Suite I 00 
Honolulu, Hawaii 96819 

Phone: 808•!!31-3090 Fax: 808•B3 I-309B 

iD~-~~;=&Mi,ore ·=·=·=====·=== :::·-::: .. :::,=:.:::=, :::.,,==ehent'°Project''ib: ··6isso1ve8··pW1;riWV::. == ,,,,,,,:::· 
I 1050 Queen St., Suite 204 Matrix: Water 

·······:················· :•::· 

@ Honolulu, HI 96814 
)Attention: Ed Tschupp Reported: Jul 8, 1996l 
:::::::::.:-:.::::::::::::: :::::::;:::::;:::::::: ,•, 

.. <?S.?..~mple?.r~up: 6960552-~54 
::;:;:;:;:;:::;:: :•:•:.;-:•:•:·:•:•:•,•:•:•.· ;.;:;:;:;:;:;:;:;.;,;,· ;,;.·.·.:·:::;:;:::;:::::;:;,;:;:;:;:;:;:::;::::::::::::::::::::::;:;:;:::::•:;:;:;:;:;: 

ANALYTE 

Method: 
Analyst: 

MS/MSD 
Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 

Matrix Spike 
% Recovery: 

Matrix Spike 
Duplicate% 

Recovery: 

Relative% 
Difference: 

LCS Batch#: 

Date Prepared: 
Date Analyzed: 

Instrument I.D.#: 

LCS% 
Recovery: 

0 ecovery 
Control Limits: -

Ferrous Iron 

EPA 6010 
NCP 

6960550 

6/25/96 
6/26/96 
Trace-1 

237 

240 

6960550 

6/25/96 
6/26/96 
Trace-1 

114 

80-120 

:lZZc& 
Sheila Grace ~ 
Project Manager 

QUALITY CONTROL !;)ATA REPORT 

Ferrous Iron (PDS) 

EPA 6010 
NCP 

6960550 

6/27/96 
6/27/96 
Trace-1 

97 

97 

0 

NA 

NA 
NA 
NA 

NA 

80-120 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recoverv is to be used to validate the batch. 

9606165.DSM <2> 



LABORATORY USE ONLY 

ENVIRONMENTAL LABO...- \TORY OF THE PACIFIC LABJOBNO. q(t'( __,,IGS'-=----_ 
930 H~~~~l~~~~~~~-g~~~~ 100 

LAB DuE DATE ·7·-3-q G, 
Tel: (808) 831-3090 • Fax: (808) 831-3098 LOCATION~'-"-' ------

ject Manager: ElJ l.Stl+-u,P p Chain of Custody I Analysis Request Form CONTAINERS 3 ~ 250 JV 
,e ~4zh ..t- Yn.,00 Llt-> Project I.D. 

ress LD tbo QtA ~ $-r' ~-i,t)'-f JobName .-p~lve_d <°R~-~J Indicate 
\,}o "-.10 \...-lA L)A l,Y-1 qt, 'oll.J, Job Number lt,oo O ".5'bo -o-:?-=t Analysis 

Requested 

1e m ?J..,,L l t y FAX !31~-I \q'3 P.O. Number 

~J', Sampled by (Please Print) # of Samples in Shipment Date of Sample Date Results Needed 

M. 1),n,.16WDf2.-o -:::, ~1;~i7:f~ 7-i-Cf~ 'N 

J; Matrix C 
Sampling 

Q. ca 0 0 e? 
~'8 ... Q) 

~ ~ Is 8, ;Q 

~ 
>.s:: Q) Q) i·i 

0 ;Q 
... _ 

-g ::, Q) Q) 1ii E Ee 
SAMPLE NO. / SAMPLE ID 0 CJ 1i5 :3' So ir~ 0 i= ::, 0 

zo 

'b 1- -2, "'.J ){ X l+Jtr,..L v/xih, ! ?J?t:i I iX 
-o,-34 X )( ~ hlt"'lb ,-z.w l )( 

Io·- ~7 '>( ~ 1-.A-te &./211'lr, l0"30 ' x 

\ 

Released by Date I Time Delivery Method Received by Company / Agency 
(Signature) Released (Signature) Affiliation 

A 

n.l n o y ll \>\ "l \o I 1't4 6 l\l\,. I_J.PU ~~J~,(l_ ~(l,J~ 
~~L '1 (tl/1t, I l'? \t ~ (\., l'.A1lev- ~~ a-P . - -
nents: 

Dale I Time 
Received 

t,/u/_"'- I 11~S 

1,,,/21 ff{/ IS·. 17 

r"",~>\. ,, 

Laboratory 
Number 

r;; qr;, o r; s 2 
I 553 

.J- ~5'1 

Condition Noted 

6'oal. ,..,,/J,. 
r;;, o~/J I G"c 

Please Check Box 
D Dispose by Lab (Fee) 
D Return to Client 
0 Archive 

FILE COPY 



: 6arries··1riv166re =<===-·=·=·· w·· 

:\ 1050 Queen St., Suite 204 
}Honolulu, HI 96814 
)Attention: Eel Tschupp 

.::::·:::::· ... 

Laboratory Report 

=<=, ==cwtht=P;21;=8t===rr5?===arn;g,vea==#h~;;==w,v== 
Sample Descript: Water 
Analysis Method: Ferrous Iron, EPA 6010 
Work Order#: 9606164 

Environmental Laboratorv of the Pacific 
930 ~Iapunapuna Strt'et, Suite I 00 

Honolulu, Hawaii %B 19 
Phone: 80B•83 l-3090 Fax: 808•B3 l-3098 

·=· ·===== ·= ··· .... ·.,.=== ==iiaM=p'i°edi====Juw-=·20~2l: nms· + 
Received: Jun 21, 1996 i 
Analyzed: Jun 26, 1996 f 

Repo_~ed:_ 

LABO RA TORY ANALYSIS FOR: Ferrous Iron, EPA 6010 

Sample Sample 
Number 

696-0547 

696-054e. 

696-05491 

696-0550 

696-0551 

Sample 
Description 

C2-64 

C6-R37 

C6-R36 

C6-R04 

B8-D1 

Reporting 
Limit 

(mg/L) 

0.1 

0.1 

0.1 

0.1 

0.1 

Analytes reported as N.D. were not present above the stated limit of detection. 

rar~ 
Sheila Grace 
Project Manager 

Result 
(mg/L) 

0.5 

0.7 

1.4 

N.D. 

1.3 

9606164.DSM <1> 



Laboratory Report 
Environmental Laboratorv of the Pacific 

930 '.\Iapunapuna Street, Suite l 00 
Honolulu, Hawaii 9fiB 19 

Phone: 808•B3 l-3090 Fax: 80B•8'., l-'.,09B 

~·. 

£.C:p'1£fic 
X. -----------------

:fB'~~=i=J='!'."'MJ6'fJ''"'"' '"' 
]1050 Queen St., Suite 204 
(Honolulu, HI 96814 
)Attention: Ed Tschupp 
:::::.:•:•:•:•:•:•:,:,:-:-:•:•:•:•:-:-:-:-:-:,:::,:-:,:-:-:-:-:-:-:-::-:-:-.-:-:::,:=:·······. 

Ciierif Pr~Jecff D: bi;;gJ~~aPhase Inv 
Matrix: Water 

QC Sample Group: 6960547-551 
;-:;:;:;:;:;:;:::;:;:;:::;:;:::::::::::: ::::::::::::::::::;:;:;,;.;,:,;-:-:=:.:::,:•:•:•:•:•. . ;:;::::=:;:::::-:;:;:-:-:-·-:· 

QUALITY CONTROL DATA REPORT 

! 
Reported: Jul 8, 1996···· 

.·.·.-.:::::::;:;:::::::;:::::::::::::::::::;:;:;:;:;::;:::::::::: 

ANALYTE Ferrous Iron Ferrous Iron (PDS) 

Method: EPA 6010 
Analyst: NCP 

MS/MSD 
Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument I.D.#: Trace-1 

Matrix Spike 
% Recovery: 237 

Matrix Spike 
Duplicate% 

Recovery: 240 

Relative% 
Difference: 

LCS Batch#: 6960550 

Date Prepared: 6/25/96 
Date Analyzed: 6/26/96 

Instrument 1.0.#: Trace-1 

LCS% 
Recovery: 114 

0 ecovery 
Control Limits: 80-120 -

~ 
Sheila Grace 
Project Manager 

EPA 6010 
NCP 

6960550 

6/27/96 
6/27/96 
Trace-1 

97 

97 

0 

N.A. 

N.A. 
N.A. 
N.A. 

N.A. 

80-120 

Please Note: 
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents, 

preparation, and analytical methods employed for the samples. The matrix spike is an aliquot of sample 
fortified with known quantities of specific compounds and subjected to the entire analytical procedure. If 
the recovery of analytes from the matrix spike does not fall within specified control limits due to matrix 
interference, the LCS recovery is to be used to validate the batch. 

9606164.DSM <2> 
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EXECUTIVE SUMMARY 

This refined Conceptual Site Model (CSM) was prepared to evaluate the potential human and 

ecological health risks associated with 1) the light nonaqueous phase liquids (LNAPL) plume; 2) the 

associated dissolved phase components in groundwater and 3) chemically-impacted soils which 

occur on the Backyards Area located on the Chevron Hawaii Refinery (Refinery) in Kapolei, Oahu, 

Hawaii (Figure D-1 ). The results of the refined CSM indicate that current and future on-site 

workers could potentially be exposed to volatile chemicals released from the LNAPL into indoor air, 

and further analysis is recommended. No ecological health threats from the hydrocarbon plume were 

identified. The objective of this refined CSM is to identify the chemicals of potential concern for 

each environmental medium, evaluate whether complete routes of exposure exist and qualitatively 

evaluate the potential risks posed by the chemicals of potential concern (COPCs) in the Backyards 

Area (Figure D-2). Any potential risks identified in the refined CSM could be addressed in future 

reports by evaluating potential corrective measures and/or by completion of a Tier II risk evaluation 

as described in the Risk Assessment Methodology Report (RAMR) for the site (Dames & Moore, 

1996a). 

The three main elements of the refined CSM are identification of the following: 

• Sources, types of contamination, and CO PCs, including a discussion of environmental fate 
and transport; 

• Potential human and ecological receptors; and 
• Potentially complete pathways of exposure. 

More specifically, this refined CSM describes the site and its environs to provide background on the 

contaminants present, their routes of migration, their potential impacts on human and ecological 

receptors in the Backyards Area of the Refinery and to provide a basis for recommendations for 

further work, as appropriate. 

The primary source of contamination considered in this assessment was the LNAPL plume which 

underlies the Backyards Area (Figure D-3). Other potential sources and types of contamination 

were identified as the former washwater and vessel sludge from the amine wash water column, 

stormwater runoff (North and South Ocean Ponds), former disposal of lime blowdown solids and 

spent jet filter clays, former empty lubricating oil and chemical drums, former weak and strong acid 

neutralization sumps, former spent clay disposal, former methyl ethyl ketone (MEK) and paint 

disposal pits. 

D-ES-1 (97HON-464\464D.wpd: 16000-533-700x-03 7) 



The analytical data taken in support of this dissolved phase investigation were used to identify 

COPCs for human and ecological receptors. Dissolved phase groundwater and LNAPL CO PCs were 

independently selected for human and ecological receptors based upon comparison to media-specific 

and receptor-specific risk-based screening levels (RBSLs). For the migration to the ocean pathway 

for human recreational users and organisms in the ocean under current conditions, COPCs were 

selected from data from wells at the perimeter of the Refinery near the ocean. Future worst case 

conditions, under the health-protectiveassumption that the LNAPL and dissolved phase groundwater 

were to migrate to the ocean without any dilution or attenuation, were represented by selecting the 

maximum detected chemical level for any well. 

In addition, the analytical data for soils from the RCRA investigation were previously evaluated 

against Hawaii Department of Health (HDOH) criteria (ESE, 1993). Based on that analysis, no 

further action was recommended for any of the solid waste management units (SWMUs) with the 

exception of the North and South Ocean Ponds (SWMUs 2 and 17) (Figures D-2 and D-5). Although 

COPCs may also be associated with the subsurface soils in the capillary fringe zone in the plume 

area of the Backyards Area and in near surface soils in the netted areas of the North and South Ocean 

Ponds, direct contact pathways for subsurface soil for current and future on-site and off-site workers 

are incomplete and the relative contribution of volatile CO PCs in soils relative to the volatile CO PCs 

in LNAPL is considered minimal. 
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The CO PCs for human and ecological receptors for each environmental medium are summarized in 

the following table: 

Dissolved Phase Groundwater COPCs SoilCOPCs LNAPLCOPCs 

Human Ecological Human Ecological Human Ecological 

Senzo( a )anthracene Benz( a )anthracene Ethyl benzene Ethyl benzene Benzene* Ethyl benzene 

Senzo( a )pyrene Benzo( a)pyrene Methylnaphthalene Methy )naphthalene Ethylbenzene Toluene 

Senzo(b )fluoranthene Benzo(b )fluoranthene Phenanthrene Phenanthrene Toluene Xylenes 

Benzo(g,h,i)pery Jene Benzo(g,h,i)perylene Chromium Chromium Xylenes Chrysene 

Chrysene Chrysene Nickel Nickel Chrysene Pyrene 

Dibenz( a,h )anthracene Dibenz( a,h )-anthracene Organic lead Organic lead Pyrene 1-Methylnaphthalene 

ndeno( 1,2,3-cd)pyrene Indeno( 1,2,3-cd)pyrene 1-Methy )naphthalene 2-Methylnaphthalene 

Naphthalene Fluorene 2-Methylnaphthalene Acenaphthene 

Bis (2- Phenanthrene Acenaphthene Fluorene 

thy lhexy l)phthalate Pyrene Fluorene Naphthalene 

Arsenic Bis (2-ethylhexyl) phthalate Naphthalene Phenanthrene 

Chromium Arsenic Phenanthrene Arsenic 

"-'ead Chromium Arsenic Chromium 

Mercury Lead Chromium Copper 

Mercury Copper Vanadium 

Nickel Vanadium Zinc 

Vanadium 

*Not detected; detection limit exceed the risk-based screening level (RBSL). 

Under current site conditions, the human receptors potentially exposed to site contaminants were on

site workers, off-site workers and recreational users of the Pacific Ocean. Under future conditions, 

assuming an industrial building is developed on the plume-impacted area of the Backyards Area, 

construction workers and future on-site and off-workers could potentially be exposed to COPCs. 

The primary ecological receptors potentially exposed to site contaminants under current and future 

site conditions are various species of birds, the mongoose (a mammal) and aquatic organisms in the 

Pacific Ocean. 

Under current conditions, inhalation of volatile CO PCs associated with LNAPL and saturated soils 

(SWMUs 9, 2, 17) is a potentially complete pathway of exposure for on-site and off-site workers. 

Off-site workers at a nearby chemical company are not located in the predominant downwind 

direction and are not expected to be significantly exposed to volatilized contaminants due to the 

dispersion of vapors in outdoor air. Likewise, on-site workers are not expected to be significantly 
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exposed to volatilized contaminants in ambient outdoor air, as compared to the potentially complete 

and significant exposures in indoor air in the warehouse. On-site workers in the warehouse load and 

unload materials through the open cargo bays of the building. Potential risks associated with indoor 

air exposures will be addressed in a separate report for the on-site industrial worker. The inhalation 

route of exposure is considered insignificant for terrestrial birds and mammals migrating across the 

site given the mobility of the receptors and the limited duration of exposure. The monitoring data 

and visual observations from this and other investigations (Dames & Moore, 1995a) indicate the 

LNAPL has not migrated to the Pacific Ocean. Based on the results of this dissolved phase 

investigation, organic constituents in groundwater attenuate rapidly in a downgradientdirection and 

are not expected to adversely impact recreational users or aquatic organisms in the ocean. The 

arsenic and mercury levels in wells nearest the ocean exceeded the groundwater RBSLs that were 

derived from A WQC for the protection of human health from ingestion of aquatic organisms; 

however, both the arsenic and mercury levels observed in the wells near the ocean are generally 

comparable to naturally occurring background concentrations of these inorganics in seawater. 

Under future conditions, assuming an industrial building is located over the plume on the Backyards 

Area, inhalation of indoor air is a potentially complete exposure pathway for future workers. Future 

off-site workers are not expected to be significantly exposed to volatilized contaminants due to the 

dispersion of vapors in outdoor air. Potentially complete pathways of exposure identified for future 

construction workers at the Backyards Area include: dermal contact with groundwater and LNAPL, 

inhalation of outdoor air, incidental ingestion of soil, dermal contact with soil, and inhalation of soil 

particulates. Because institutional controls (e.g., health and safety plans) are available to address 

potential exposures to construction workers, further analysis to evaluate health risks is not 

recommended at this time. 

Although conceptually, there may be the potential for COPCs to migrate at some point in the future 

to the Pacific Ocean via transport with groundwater flow, the potential for migration of LNAPL to 

the Ocean is considered to be low because of the flat regional groundwater gradient, high residual 

water saturation in the vadose zone, the limited volume of LNAPL present, and the on-going plume 

stability evaluation program. 
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The following table summarizes the results of this refined CSM: 

Receptor Type of COPCs Pathway Risk Action 

Current Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial 
Nonvolatile andLNAPL Worker Risk 
LNAPL -Volatile, Assessment (in 

Off-site Worker Semivolatile, Inhalation Insignificant exposure progress) 
Nonvolatile None 

Recreational User Soil - Volatile, Dermal, Insignificant exposure 
Semi volatile, Ingestion None 
Nonvolatile 

Organisms in Ocean; Pelagic Uptake Insignificant exposure 
Birds and Shore Birds None 

Inhalation Insignificant exposure 
Terrestrial Birds and Mammals None 

Future Conditions 

On-site Indoor Worker Groundwater- Inhalation Potential exposure to Tier II On-site 
Semivolatile, chemicals in groundwater Industrial 
Nonvolatile and LNAPL Worker Risk 
LNAPL -Volatile, Assessment (in 
Semivolatile, progress 
Nonvolatile Soil -

Off-site Worker Volatile, Semivolatile, Inhalation Insignificant exposure None 
Nonvolatile 

Construction Worker Inhalation, Potential exposure to Institutional 
Dermal, chemicals in groundwater Controls 
Ingestion andLNAPL 

Recreational User Dermal Potentially significant Plume Stabillity 
Ingestion exposure, contingent upon Evaluation 

plume migration Program 

Organisms in Ocean; Pelagic Uptake Potentially significant Plume Stabillity 
Birds and Shore Birds exposure, contingent upon Evaluation 

plume migration Program 

Terrestrial Birds and Mammals Inhalation Potentially significant Plume Stabillity 
exposure, contingent upon Evaluation 
plume migration Program 

In summary, under current conditions, none of the dissolved phase groundwater COPCs except 

arsenic and mercury were found in sufficient concentration in the wells located nearest to the Pacific 

Ocean to pose a potential human health threat to recreational users of the ocean. Arsenic and 

mercury levels exceeded their respective RBSLs that were derived from A WQC based on fish 

D-ES-5 (97HON-464\464D.wpd: l 6000-533-700x-037) 



consumption. However, the arsenic and mercury levels were considered within range of naturally 

occurring levels in seawater. The monitoring data and visual observations indicate the LNAPL has 

not migrated to the Pacific Ocean. The LNAPL is unlikely to migrate to the ocean in the future due 

to the flat groundwater gradient and monitoring observations that the plume is stable. Current and 

future on-site workers could potentially be exposed to volatile chemicals released from the LNAPL 

into indoor air. These exposures will be addressed in a separate report which evaluates an industrial 

worker scenario using a worst-case indoor air scenario for buildings at the Refinery. There are no 

identified ecological health threats from the hydrocarbon plume. 
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D.1 INTRODUCTION 

This refined Conceptual Site Model (CSM) was prepared to evaluate the potential human and 

ecological health risks associated with chemicals identified in light non aqueous phase liquids 

(LNAPL), dissolved phase groundwater, and chemically impacted soils in the Backyards Area of 

the Chevron Hawaii Refinery (Refinery) in Kapolei, Oahu, Hawaii (Figure D-1). A preliminary 

CSM was initially prepared as part of the Risk Assessment Methodology Report (RAMR) (Dames 

& Moore, 1996a). The preliminary CSM was intended to identify the potentially complete exposure 

pathways and receptors of concern. Analytical data were then collected and this refined CSM was 

prepared. 

The objectives of this refined CSM are to identify the chemicals of potential concern (CO PCs) for 

each environmental medium; to evaluate whether complete routes of exposure exist; and to 

qualitatively evaluate the potential risks posed by the COPCs in the Backyards Area (Figure D-2). 

Any potential risks identified in the refined CSM could be addressed in future reports by evaluating 

potential corrective measures and/or by completion of a Tier II risk evaluation as described in the 

RAMR for the site (Dames & Moore, 1996a). 

The three main elements of the refined CSM are identification of the following: 

• Sources and types of contamination, including a discussion of environmental fate and 

transport; 

• Potential human and ecological receptors; and 

• Potential pathways of exposure. 

More specifically, this refined CSM describes the site and its environs to provide an initial 

understanding of the contaminants that are present; their routes of migration; their potential impacts 

on human and ecological receptors; and to provide a basis for recommendations for further work, 

as appropriate. This refined CSM includes an evaluation of potential risks posed by the current and 

future site conditions in the absence of any remediation, i.e., under baseline conditions. To evaluate 

risk, it is necessary to understand the current distribution of chemicals at the site. Existing site 

monitoring data and physical site conditions (i.e., soil stratigraphy, groundwater hydrogeology, 

climatic conditions, local land use, etc.) are summarized in this refined CSM, along with a historical 

perspective on past activities at and in the proximity of the Backyards Area, in order to identify 

potentially impacted areas and COPCs. 
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D.1.1 SITE DESCRIPTION AND BACKGROUND 

D.1.1.1 Site Location 

The Refinery is located on an approximately 250-acre site (Dames & Moore, 1996b) within the 

Campbell Industrial Park at Barber's Point on the Ewa Plain of southwestern Oahu, adjacent to the 

Waianae Range (Figure D-1 ). The coastal plain in the area of the Refinery consists of an exposed, 

emerged coral reef, presenting a relatively flat mini-karsttopography (Dames & Moore, 1995b ). The 

Pacific Ocean bounds the western edge of the site. There are no other natural surface water bodies 

nearby. The Ewa Plain is hot and dry, generally receiving less than 20 inches of rain each year 

(Dames & Moore, 1995b ). Based on the wind rose for Barber's Point (RETEC, 1990), the 

predominant wind direction is from the east (i.e., toward the ocean). 

The Backyards Area of the Refinery is surrounded by industrial development. The primary activity 

is the processing of crude oil to produce motor and aviation gasoline,jet fuel, diesel fuel, fuel oil and 

kerosene (Dames & Moore, 1981 ). The Backyards Area of the Refinery is a flat, largely 

undeveloped area which is devoid of vegetation. It contains the North and South Ocean Ponds 

(Figures D-2 and D-3). The western boundary lies adjacent to the Pacific Ocean. A small 

warehouse is located on the northwest edge of the plume area (Figure D-2). Three other buildings 

(the maintenance shop and storehouse, a storehouse and a welding building) are located in the 

northern part of this area, but not in the plume area. There are currently approximately 34 LNAPL 

extraction wells on the eastern edge of the area. 

The presence of LNAPL at the Refinery has been documented in several site investigations (Dames 

& Moore, 1982; 1995a; and 1995b ). The approximate extent of the hydrocarbon plume based on 

existing data is presented in Figure D-3. LNAPL is currently recovered from the extraction wells 

in the Backyards Area. Analytical data collected for this dissolved phase investigation was used to 

identify the groundwater CO PCs in this refined CSM. The locations of the monitoring wells in the 

Backyards Area are included in Figure D-4. 

D.1.1.2 Topography 

The topography in the site vicinity is nearly flat, with relatively little relief or development of surface 

water drainage features. Ground surface elevations in the site vicinity range from approximately 5 

to 7 feet above Mean Sea Level (MSL ). The site is situated on an emerged coral reef complex in 
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which numerous surface and subsurface voids have developed, described as a karst topography. 

Voids are not visible at the ground surface at the site. 

D.1.1.3 Geology 

The geology of the general site area consists of coastal plain deposits, including coral reef deposits, 

coralline debris, and alluvium that are built up on the flanks of the Waianae Volcano (Dames & 

Moore, 1996b ). The coastal plain sedimentary deposits, referred to as the "caprock" due to the 

relatively low permeability of the lower sedimentary deposits, are approximately 600 feet thick in 

the vicinity of the Refinery. Low permeability ( fine grained) alluvium and lagoonal deposits within 

the caprock formation are interbedded with, and laterally grade into, relatively highly permeable 

coral reef and coralline debris ( sand and gravel) deposits. The shallow limestone deposits in the site 

vicinity have been described as part of a karst terrain, the most characteristic features of which are 

semi-cylindrical,near-verticallyoriented soil pipes, or voids. Subsurface voids as large as 8 to 10 

feet deep and 3 to 5 feet wide have been reported in the site vicinity. 

D.1.1.4 Regional Hydrology 

The regional hydrogeologic conditions involve two water-carrying systems: the basal aquifer in 

W aianae Volcanic rocks and the shallower" caprock" sedimentary aquifer system (Dames & Moore, 

1996b ). At the Refinery, the volcanic aquifer is estimated to be at a depth of 600 feet below ground 

surface (bgs ). Several discrete aquifer zones ( coralline aquifers) exist within the shallower 

sedimentary deposits. Individual aquifer zones consist of permeable coral deposits that are 

separated from other zones by low permeability silt and clay sediments. 

Groundwater in the uppermost aquifer is not used for domestic or irrigation purposes, due to high 

total dissolved solids (TDS) concentrations. Groundwater is used for industrial purposes at the 

Refinery and elsewhere within the Campbell Industrial Park. There are also several wastewater 

injection wells in the vicinity. Groundwater is considered by the Hawaii Department of Health 

(HDOH) to be non-potable, and use of injection wells for wastewater disposal is permitted in the 

area through the HDOH Underground Injection Control (UIC) program. 
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D.1.1.5 Local Hydrology 

In the Backyards Area, the depth to groundwater is reported to be between approximately 3 to 6 feet 

bgs. The uppermost aquifer contains a lens of "fresh" groundwater, floating on top of the denser salt 

water present in the lower part of the aquifer. The fresh groundwater reflects recharge from 

infiltration of precipitation, runoff, and irrigation return flow. In the site vicinity, available water 

quality and salinity profile data indicate that the fresh groundwater lens is approximately 40 feet 

thick, and that the groundwater is non-potable and is considered to be brackish, based on TDS 

concentrations. The diurnal tidal fluctuations influence the groundwater flow direction at the site. 

The gradient may vary from east to west depending on when groundwater levels are measured 

relative to tidal cycles. Over the longer term, the average gradient at the site is towards the ocean. 

D.2 CONTAMINANT SOURCES AND TYPES 

Contaminant sources and types were identified by reviewing the background information and 

available analytical data. This information was primarily obtained from the following documents: 

• A.T. Kearney (1986). RCRA Facilities Assessment 

• ESE. (1993) RCRA Facility Investigation at Chevron Hawaii Refinery 

• Dames & Moore (1996a) Risk Assessment Methodology Report, Chevron Hawaii Refinery; 

and 

• Dames & Moore (1982) Phase II Hydrogeologic and RCRA Permitting Study. 

D.2.1 CONTAMINANT SOURCES 

Various petroleum releases associated with Refinery activities have occurred in the past. The 

releases have resulted in LNAPL floating on the groundwater, a portion of which has migrated onto 

the Backyards Area. The approximate extent of the LNAPL plume based on existing data is 

presented in Figure D-3. 

In addition to the LNAPL plume from the Refinery, activities that have historically occurred in this 

area include washwater and vessel sludge collection from the amine wash water column, collection 

of storm water runoff (North and South Ocean Ponds), former disposal of lime blowdown solids and 

spent jet filter clays (Waste Pile C), storage of empty lubricating oil and chemical drums, operation 
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of both a weak acid and strong acid neutralization sump, spent clay disposal, methyl ethyl ketone 

(MEK) and paint disposal pits (ESE, 1993). 

A total of 14 solid waste management units (SWMUs) were identified within the boundaries of the 

Backyards Area as part of a RCRA investigation (Figure D-5) (A.T. Kearney, 1986; ESE, 1993). 

The following SWMUs were categorized for no further action as part of the RCRA Facilities 

Assessment (RF A) based on no evidence of hazardous waste or releases or the intent of Chevron to 

close the facility upon receipt of the RCRA permit: 

• Sewer Sludge Impoundment (SWMU-14); 

• Induced Air Flotation (IAF) Unit (SWMU-29); 

• IAF Pond (SWMU-6); 

• Wastes and surrounding soils were removed in 1982 when the Inactive Clay Dewatering 

Impoundment (SWMU-8) was closed; and 

• Landfill A (SWMU-11) received spent clays, lime blowdown and catalyst fines. The landfill 

was closed in 1984 and the area regraded. 

The RCRA Facilities Investigation (RFI) Report addressed the following Backyards Area sources 

(ESE, 1993): 

• The former Waste Pile "C" Area (SWMU-25) 

• The former Amine Wash Water Impoundment (SWMU-9); 

• The Empty Drum Storage Area (SWMU-27); 

• Methyl ethyl ketone (MEK) and paint disposal pits (SWMU-37); 

• Acid Neutralization Sumps near the Acid Plant (SWMUs 32 and 33); 

• The North and South Ocean Ponds (SWMU-22 and 21, respectively); and 

• The Clay Dewatering Basin (SWMU-35) (SWMU-37). 

Based upon soil sampling data collected during the RFI investigation, no further action was 

recommended for the SWMU s with the exception of the North and South Ocean Ponds (Figure D-5). 

The North and South Ocean Ponds contained chemical concentrations in soils above HDO H Action 

Levels (ESE, 1993). 

Besides the SWMUs, the LNAPL is a source of COPCs. LNAPL samples were collected and 

analyzed from two wells in the Backyards Area, but were not specifically characterized for the type 
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ofLNAPL. However, the high ratio oflow molecular weight PAHs to high molecular weight P AHs 

detected in LNAPL samples from the Backyards Area suggests that the LNAPL in the Backyards 

is comprised of light and intermediate petroleum streams. 

D.2.2 CHEMICALS OF POTENTIAL CONCERN 

Previous analytical data from the RCRA investigation (ESE, 1993) was considered for soils. The 

analytical data for dissolved phase groundwater and LNAPL collected as part of this investigation 

were used to develop separate lists of CO PCs for human and ecological receptors. The analytical 

data for groundwater and LNAPL are presented in Tables D-1 and D-2, respectively. Figure D-6 

presents an overview of the COPC selection process. 

D.2.2.1 COPCs for Soils 

The analytical data for soils from the RCRA investigation were previously evaluated against HDOH 

criteria (ESE, 1993). Based on this analysis, no further action was recommended for any of the 

SWMUs with the exception of the North and South Ocean Ponds (Figure D-5). Levels of 

ethyl benzene, methylnaphthalene,phenanthrene, nickel and organic lead levels in near surface soils 

exceeded HDOH criteria in the North Ocean Pond and levels of chromium exceeded HDOH criteria 

in near surface soils in the South Ocean Pond. In addition, the former Amine Wash Water 

Impoundment contained ethylbenzene in subsurface soils (i.e., at 3.5 feet) above HDOH criteria. 

Capillary fringe soils in the LNAPL plume-impacted area are reasonably expected to contain 

petroleum hydrocarbons. 

The Refinery Spill Prevention, Control and Countermeasures(SPCC) plan requires that the drainage 

areas associated with storm water discharges (i.e., Discharge 003 in the Backyards Area) are routinely 

inspected for oil or other contaminants on the ground and any spills are immediately cleaned up. 

Therefore, any potential surface soil contamination which may have occurred in the Backyards Area 

subsequent to the preparation of the RFI report has likely been cleaned up. 

D.2.2.2 COPCs for Groundwater 

Nineteen groundwater wells in the Backyards Area were sampled in June 1996 (Figure D-4). Three 

sets of wells that form profiles oriented along groundwater flowlines downgradient of the LNAPL 

plume in the Backyards Area were selected for sampling, along with a cross-gradient well (C2-64) 
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and an additional well (13-67) in the northeastern portion of the Refinery (Figure D-2) selected to 

assist in the evaluation of background concentrations. The groundwater collected from the 

upgradient well of each profile, the background well, and some of the additional wells were analyzed 

for volatile organic compounds (VOCs), semi-volatile organic compounds (SVOCs), polynuclear 

aromatic hydrocarbons (P AHs ), and selected metals using EPA Methods 8260, 8270, 8310, and 

6000/7000, respectively. The groundwater from the remaining profile wells and one of the 

additional wells was analyzed for the VOCs benzene, toluene, ethylbenzene and xylenes (BTEX), 

P AHs, and select metals, using EPA Methods 8260, 8310, and 6000/7000, respectively. 

Chemicals detected in at least one sample include: VOCs (acetone, toluene, ethylbenzene, and 

xylenes), PAHs (high molecular weight and low molecular weight), another SVOC (bis 2-

ethylhexylphthalate ), and metals (arsenic, chromium, lead, mercury, nickel, and vanadium). Carbon 

disulfide was detected in one sample (D8-50) at a very low concentration (1.5 microgram per liter 

(µg/L ), less than the detection limit of 5 µg/L, but was not considered a COPC because it is not 

normally associated with petroleum hydrocarbons. In addition, 1, 1-dichloroethane was detected in 

one well (C4-76 at 2.2 µg/L), but was not considered a COPC because it is not normally associated 

withpetroleumhydrocarbonsand was also detected in the cross-gradient well (C2-64) at 2.4 µg/L. 

Quality Assurance Evaluation. A Level III data validation was performed on the analytical data 

for groundwater collected in June 1996. In accordance with the Functional Guidelines for Organics 

(EPA, 1988), if a blank contained detected levels of chemicals which are common laboratory 

contaminants and the concentrations of those chemicals in the sample were less than ten times the 

maximum detected blank concentrations, then the chemicals were considered "non-detect" for those 

samples. In addition, if the blank contains detected levels of one or more chemicals which are not 

considered by EPA to be common laboratory contaminants and the concentrations of those chemicals 

in the sample are less than five times the maximum detected blank concentrations, then the 

chemicals were considered "non-detect" for those samples. Acetone was requalified as a non-detect 

and was eliminated as a COPC on this basis. 

Comparison to Human Health Groundwater Risk Based Screening Levels (RBSLs). Dissolved 

phase groundwater and LNAPL CO PCs for humans were selected based upon comparison to human 

health groundwater RBSLs (Table D-3; Figure D-6). The human health groundwater RBSLs are 

concentrations of chemicals in groundwater which represent an acceptable health risk for human 

exposures. There are no RBSLs based solely on the inhalation of vapor pathway, which would be 

the most appropriate RBSLs for workers in the Backyards Area. In the order of preference, the 
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RBSLs used in the assessment are: 1) The HDOH Risk-Based Corrective Action (RBCA) Tier 1 

Groundwater Action Levels for drinking water; 2) the EPA human health ambient water quality 

criteria (AWQC) for protection of exposure to chemicals in fish and shellfish; 3) EPA Region IX 

Preliminary Remediation Goals (PRGs) for residential tap water; and 4) RBSLs for surrogate 

chemicals of comparable structure. Each of these RBSLs is discussed below. 

• HDOH RBCA Tier 1 Groundwater Action Levels for Drinking Water. Although 

groundwater at and near the Backyards Area is not used for drinking water, the HDOH 

RBCA Tier 1 Groundwater Action Levels for drinking water were conservatively selected 

as screening criteria (HDOH, 1995). These criteria were selected even though chloride 

concentrations in groundwater beneath the Refinery of 1,000 mg/L and total dissolved solids 

ranging from 3,089 to 12,748 mg/L have been reported (Dames & Moore, 1982). These 

conditions are not characteristic of potable water and therefore, domestic use of groundwater 

is not expected to occur in the future. lfHDOH criteria were unavailable, the EPA human 

health A WQC for protection of exposure to chemicals in fish and shellfish were used. 

• EPA human health A WQC for protection of exposure to chemicals in fish and shellfish. 

The human health A WQCs (EPA, 1992) are chemical concentrations in water calculated 

based on exposure via consumption of organisms. Because this pathway is a potentially 

complete exposure pathway for the dissolved phase plume under current conditions and, as 

discussed previously, domestic use groundwater is not expected to occur, these criteria were 

preferentially selected over other tap water criteria. In the absence of A WQC values, EPA 

Region IX PRGs for residential tap water were conservatively used for screening purposes. 

• EPA Region IX PRGs for residential tap water. Although groundwater at and near the 

Backyards Area is not used for drinking water, the EPA Region IX PRGs for residential tap 

water (EPA, 1995) were conservatively selected as screening criteria (HDOH, 1995). These 

criteria were selected even though groundwater conditions are not characteristic of potable 

water and domestic use of groundwater is not expected to occur in the future. If none of these 

criteria were available for specific chemicals, the RBSLs for surrogate chemicals of 

comparable structure were utilized. 

• RBSLs for surrogate chemicals of comparable structure. The RBSL for naphthalene 

was used as a surrogate for 1-methylnaphthalene and 2-methylnaphthalene, and the RBSL 

for anthracenewas used as a surrogate for phenanthrene. The RBSL for acenaphthene was 
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used as a surrogate for acenaphthylene. The RBSL for indeno (1,2,3-cd)pyrene was used as 

a surrogate for benzo(g,h,i)perylene. 

Table D-3 summarizes the human health RBSLs for chemicals detected in groundwater samples 

from the Backyards Area. Groundwater COPCs were evaluated by comparing the maximum 

detected chemical concentration to human health groundwater RBSLs for on-site workers. Table 

D-4 presents a comparison of the maximum detected concentrations for groundwater to the human 

health RBSLs for workers in the Backyards Area and a separate scenario using the perimeter wells 

(i.e., closest to the ocean) to evaluate the potential for exposure to recreational users of the ocean 

under current conditions.For chemicals which were not detected in any sample, groundwater CO PCs 

were evaluated by comparing the minimum detection limit to RBS Ls. If the minimum detection 

limit is above the appropriate risk-based screening level and that chemical is a Class A carcinogen 

which may reasonably be expected to be associated with petroleum hydrocarbons, then that chemical 

was retained as a COPC even if it was not detected in any of the samples. No non-detected dissolved 

phase groundwater CO PCs were retained on that basis. However, benzene in LNAPL was retained 

because the detection limit exceeded the RBSL. 

Comparison to Ecological Groundwater RBSLs. CO PCs for ecological receptors were selected 

based upon comparison of chemical concentrations in on-site wells to ecological RBS Ls (Table D-5; 

Figure D-6). The risk-based evaluation for COPCs in dissolved phase groundwater performed for 

ecological receptors was different than the approach used for human receptors. Since migration to 

the ocean was the only pathway of concern for ecological receptors, CO PCs were identified for both 

current and future worst case conditions. Current conditions were represented by selecting CO PCs 

at the perimeter of the Refinery near the ocean (Table D-6). Future worst case conditions, under the 

health-protective assumption that the LNAPL and dissolved phase groundwater were to migrate to 

the ocean without any dilution or attenuation, were represented by selecting the maximum detected 

chemical level for any well (Table D-6). In the order of preference, the RBSLs used in the 

assessment are: 1) The HDOH RBCA Tier 1 Groundwater Action Levels for non-drinking water; 

2) the EPA Ecotox Thresholds (ETs) (EPA, 1996); and 3) RBSLs for surrogate chemicals of 

comparable structure. Each of these RBSLs is discussed below. 

• HDOH RBCA Tier 1 Groundwater Action Levels for Surface Water. The HDOH 

groundwater action levels (HDOH, 1995) that are set to be protective against potential 

adverse impact to surface water ecosystems were preferentially selected as the groundwater 

RBSLs. 
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• EPA Ecotox Thresholds. Ecotox Thresholds for marine waters (EPA, 1996) which are 

largely based on EPA A WQC were used to evaluate potential ecological impacts in surface 

water if no HDOH groundwater action levels were available. Although the ecological 

receptors are not directly exposed to chemicals in groundwater, the use of surface water 

criteria applied to groundwater media conservatively ensures that if the groundwater migrates 

to the Pacific Ocean, the ecological receptors are protected against adverse effects. In the 

absence of marine criteria, freshwater criteria were considered. 

• EPA A WQC for saltwater aquatic life: Criterion continuous or criterion maximum A WQC 

based on protection of saltwater species were utilized (EPA, 1992). In the absence of a 

saltwater criterion, a freshwater criterion was used. The continuous criterion for protection 

of freshwater aquatic life was used for chromium. 

• RBS Ls for surrogate chemicals of comparable structure. For chemicals without suitable 

aquatic toxicity data, surrogate chemicals with comparable chemical structure were utilized. 

The RBSL for naphthalene was used as a surrogate for 1-methylnaphthalene and 2-

methylnaphthalene,and the RBSL for benzo(a)pyrene was used as a surrogate for all other 

high molecular weight (HMW) PAHs. The RBSL for acenaphthenewas used as a surrogate 

for acenaphthylene. 

Table D-6 presents a comparison of the maximum detected concentrations for groundwater to these 

ecological health RBSLs. Based on this comparison, bis-2-ethylhexylphthalate, phenanthrene, 

fluorene, 8 HMW PAHs, arsenic, chromium, lead, mercury, nickel and vanadium remain COPCs 

for ecological receptors for dissolved phase groundwater. In addition, the maximum detected 

concentration in wells located at the perimeter of the Refinery (i.e., closest to the ocean) were 

compared to ecological RBSLs (Table D-6). No COPCs were identified for ecological receptors for 

these wells. 

Frequency of Detection. Chemicals that are infrequently detected in site samples may be artifacts 

in the data due to sampling, analytical, or other problems and therefore may not be related to the 

hydrocarbon plumes. Therefore, chemicals which are detected in less than 5% of the samples 

collected per medium may be eliminated as COPCs, unless they are classified as known human 

carcinogens (i.e., Class A) by the U.S. EPA. No COPCs were eliminated based on frequency of 

detection. 
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Background Comparison. EPA guidance states that "inorganic chemicals present at the site at 

naturally occurring levels may be eliminated from the quantitative risk assessment" (EPA, 1989). 

Chemicals which are present at levels representative of background conditions are not considered 

to be associated with the LNAPL plume. Therefore, chemicals in groundwater with a maximum 

detected value below the background level will be eliminated as CO PCs. Two groundwater wells 

were identified as background wells: I3-67 and C2-64. For each metal detected in groundwater at 

the Refinery at levels above the RBSLs, at least one detect was greater than the metal level in the 

background well. While the occurrence of a metal detect at a level greater than the level in the 

background well does not necessarily imply that the detect is not representative of the range of 

naturally occurring levels, the small size of the data set prohibits the use of more rigorous statistical 

tests, such as the t-test, to evaluate if the results are representative of background conditions. 

Therefore, as a conservativeassumption,no metals were excluded as CO PCs based upon background 

comparison to groundwater; however, because of the proximity of the site to the Pacific Ocean, 

natural background levels of inorganic chemicals in seawater were considered in the evaluation of 

metal levels in wells near the ocean (Section D.4). 

The following chemicals remain as CO PCs for dissolved phase groundwater in the Backyards Area: 

Dissolved Phase Groundwater COPCs 

Human 

HMWPAHs LMWPAHs OtherSVOCs Metals 
benzo( a )anthracene; naphthalene bis (2-ethylhexyl)phthalate arsemc 
benzo( a )pyrene; chromium 
benzo(b )fluoranthene; lead 
benzo(g,h,i)perylene; mercury 
chrysene; 
dibenz( a,h )anthracene; 
indeno( 1,2,3-cd)pyrene 

Ecological 

Current Conditions-None 

Future Worst-Case 

HMWPAHs LMWPAHs OtherSVOCs Metals 
benzo( a)anthracene; fluorene bis (2-ethylhexyl)phthalate arsenic 
benzo( a )pyrene; phenanthrene chromium 
benzo(b )fluoranthene; lead 
benzo(g,h,i)perylene; mercury 
chrysene; nickel 
dibenz( a,h )anthracene; vanadium 
indeno( 1,2,3-cd)pyrene 
pyrene 

* Not detected m any sample. 
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The eoPes for dissolved phase groundwater are classified as SVOes or metals. No voes remain 

as eoPes for human or ecological receptors for dissolved phase groundwater. 

D.2.2.3 COPCs for LNAPL 

LNAPL samples were obtained from Wells e4-66 and D7-35 in August 1996. The LNAPL samples 

were analyzed for voes, SVOes, and selected metals by EPA Methods 8260, 8270, and 6000/7000, 

respectively. For purposes of screening eoPes in LNAPL, the levels of chemicals detected in the 

LNAPL were compared against the same groundwater RBS Ls used for dissolved phase groundwater 

(Figure D-3). The LNAPL results in units of milligrams per kilogram (mg/kg) were converted to 

milligrams per liter (mg/L) assuming a free product density of 1.0 grams per cubic centimeter 

(g/cm3). The LNAPL density is likely to range between 0. 7 g/cm 3and 1.0 g/cm ~ and the assumption 

of the greatest density results in the highest, most conservative, estimates of chemical levels in the 

LNAPL. This analysis has a high level of conservatism and uncertainty. It assumes that the toxicity 

of the LNAPL is similar to the toxicity of the chemical dissolved in groundwater, and that the total 

intake from ingestion or contact with the chemical concentration in LNAPL is similar to the intake 

from the same chemical concentration in dissolved phase groundwater. 

Based upon comparison with human and ecological groundwater RBSLs, the eoPes were the same 

for both human and ecological receptors with the exception of zinc which was only retained based 

on potential ecological concerns. The following chemicals remain as eoPes for LNAPL at the 

Backyards Area: 

LNAPLCOPCs 

HMWPAHs LMWPAHs Metals voes 
chrysene 1-methylnaphthalene arsenic benzene (human)* 
pyrene 2-methylnaphthalene chromium ethylbenzene 

acenaphthene copper toluene 
fluorene vanadium total xylenes 
naphthalene zinc (ecological) 
phenanthrene 

* Not detected m any sample. 

The chemicals with detected concentrations which were excluded as eoPes and the basis for their 

exclusion are presented in Table D-7. Although benzene was not detected in any sample, this 
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chemical was conservatively retained as a COPC for human receptors because the detection limits 

were greater than the groundwater RBS Ls and it is a Class A carcinogen reasonably expected to be 

associated with some types of petroleum hydrocarbons. The CO PCs for LNAPL are classified as 

VOCs, SVOCs (e.g. high and low molecular weight PAHs), and metals. 

D.2.3 FATE AND TRANSPORT PROPERTIES FOR SUBSURFACE SOIL, LNAPL, AND 

DISSOLVED PHASE COPCS 

Compounds released to the environment undergo physical and chemical processes that may alter 

their chemical makeup or properties. For example, sorption to soil or sediment may retard transport 

and effectively immobilize chemicals. Fate mechanisms for compounds may include 

physical/chemical transformations such as oxidation or reduction, or biodegradation. 

Biodegradation is the breakdown of organic compounds via biological processes occurring in the 

environment. Thus, contaminant fate and transport processes can either mitigate (e.g., strong 

sorption to sediment) or enhance ( e.g., tendency to vaporize) exposure potential. The two primary 

fate and transport processes that are of concern at the Backyards Area: (1) volatilization from 

groundwater, and (2) adsorption to soil or sediment which mitigates chemical movement with 

groundwater flow. In regard to these fate and transport processes, each of the selected groundwater 

or LNAPL COPCs is discussed in sections D.2.3.1 through D.2.3.3. 

D.2.3.1 SEMIVOLATILE ORGANIC COMPOUNDS 

D.2.3.1.1 Polynuclear Aromatic Hydrocarbons 

Eight HMW PAHs (i.e., benz(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

benzo(g,h,i)perylene, chrysene, dibenz(a,h)anthracene, indeno(l,2,3-cd)pyrene and pyrene, and 

three low molecular weight (LMW) P AHs (i.e., fluorene, naphthalene and phenanthrene) are 

dissolved phase COPCs in Backyards Area groundwater. 

Two HMW P AHs (i.e., chrysene and pyrene) are CO PCs in LNAPL. In addition the LMW P AHs: 

1-methylnaphthalene, 2-methylnaphthalene,acenaphthene, fluorene, naphthalene, and phenanthrene 

were retained as COPCs in LNAPL. 

Environmental fate propertiesof PAHs vary as a function of molecular weight. PAHs are generally 

classified either as low- or high- molecular weight compounds (LMW P AHs and HMW P AHs, 
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respectively). The LMW PAHs (e.g.,1-methylnaphthalene, 2-methylnaphthalene, acenaphthene, 

anthracene, fluorene, naphthalene, and phenanthrene) have molecular weights below 200 grams per 

mole (g/mole) while the HMW PAHs (e.g., benz(a)anthracene, benzo(a)pyrene, 

benzo(b )fluoranthene, benzo(k )fluoranthene, benzo(g,h,i)perylene,dibenz( a,h )anthracene,chrysene, 

indeno(l ,2,3-cd) pyrene, and pyrene) have molecular weights greater than 200 g/mole. 

Because of their highly organic nature and large molecular size, HMW P AH compounds are readily 

adsorbed to soil, and have an especially strong affinity for organically enriched substrates. In 

addition, HMW P AH compounds have low water solubilities and are relatively resistant to leaching 

from soils. For example, the solubility ofbenz(a)anthracene in water ranges from 0.009 to 0.014 

mg/L. Therefore, the primary fate of HMW P AHs in soil is adsorption. HMW P AH compounds 

are resistant to biodegradationin soils, as shown by an aerobic soil half-life ranging from 1 year to 

2.6 years for dibenz(a,h)anthracene (Howard, 1991 ). 

The HMW P AHs are more readily biodegradable in surface water than in soil. Furthermore, most 

hydrophobic HMW P AHs ( e.g., indeno(l ,2,3-cd)pyrene )have a high affinity for binding to dissolved 

humic materials and have rapid biotransformation rates which tend to lessen or negate 

bioaccumulation and food chain transfer ofHMW PAHs (Eisler, 1987a). 

Although the general characteristics of HMW P AHs and LMW P AHS are very similar, LMW P AHs 

tend to demonstrate slightly more mobility, more solubility, and are more subject to degradation. 

The solubility of PAHs as a general rule increases with lower molecular weight species. For 

example, the solubility of the LMW PAH, fluorene is 1.835 mg/L. Like HMW PAHs, the LMW 

P AHs are slightly more subject to microbial degradation in surface water than groundwater. 

Although they are more easily degraded than HMW P AHs, microbial degradation in sediments and 

soils for LMW P AH compounds is still low, as shown by a soil half-life of 48 days for naphthalene 

(Howard, 1991 ). Because of their organic nature and relatively large molecular size, they are readily 

absorbed into most soils, and have an especially strong affinity for organically enriched substrates. 

Bioconcentration tends to increase with the increasing molecular weight of P AHs. LMW P AHs are 

rapidly accumulated,however, bioconcentrationand bioaccumulationis generally not significantfor 

most species since most organisms can metabolize PAHs. However, algae, molluscs and other 

invertebrates metabolize P AHs much more slowly and are more likely to accumulate P AHs (Eisler, 

1987a). 

D-14 (97HON-464\464D.wpd: 16000-533-700x-037) 



D.2.3.1.2 Other SVOCs (Bis(2-ethylhexyl)phthalate (DEHP)) 

DEHP is a COPC in dissolved phase groundwater. DEHP is a common plasticizer used in PVC 

(polyvinylchloride) plastics, natural and synthetic rubbers, nitrocellulose, and cellulose acetate 

butyrate polymers. The principal fate of the compound DEHP in the environment is adsorption to 

soil. Based upon an estimated organic carbon partition coefficient (Koc) of 62000, DEHP undergoes 

moderately high adsorption to soil (DOE, 1988). DEHP has a low solubility in water (0.3 mg/L), 

and thus is unlikely to be transported to groundwater by leaching from soil. Due to its low Henry's 

law constant (2.5x10-7 atm-m3/mole at 20C) and very low vapor pressure (0.000006 mm Hg), 

volatilization from water or soil is not likely to be a major transport process. DEHP is biodegraded 

at a moderate rate in soil and in surface water, with a measured half-life of 2-3 weeks in water 

(Howard, 1989). DEHP released to water systems will strongly adsorb to sediments and has a low 

potential to bioaccumulate in fish (BCF = 160) (EPA, 1980). 

D.2.3.2 VOLATILE ORGANIC COMPOUNDS 

BTEX - Benzene, toluene, ethylbenzene, and xylenes have been retained as CO PCs for LNAPL in 

the Backyards Area. These chemicals are common constituents of petroleum hydrocarbon materials. 

Xylenes consist of a single aromatic ring with two methyl substitutes, and include a blend of the 

three isomers, ortho-, meta-, and para-xylene, whose terms refer to the relative positions of the 

methyl groups. In addition to the benzene ring, toluene has one methyl group and ethylbenzene has 

one ethyl group. 

These aromatic compounds are of moderate polarity, yielding moderate to low water solubilities 

(Howard, 1991). The solubility of the pure compounds decreases in the order: benzene (2.8 mg/L) 

> toluene (0.5 mg/L) > xylenes (0.2 mg/L) > ethylbenzene (0.15 mg/L). When BTEX is part of a 

mixture such as gasoline, the dissolved concentration is less. For example, typical benzene 

concentrations in water when a free gasoline phase is in equilibrium with water range from 0.024 

to 0.11 mg/L (ASTM, 1994). 

BTEX compounds are subjectto rapid volatilization in near-surface soil (Howard, 1991). Henry's 

Law Constants range from 5.6 x 10-3 for benzene to 7.0 x 10-3 atm m3/mole for xylenes, while vapor 

pressures range from 95 for benzene to 7 mmHg for ethylbenzene (Howard, 1990). BTEX has 

a low organic carbon partition coefficient (K0c), which is a measure of a chemical's tendency to 

adsorb to organic carbon in soil. Based on the low K0c for BTEX compounds and their moderate 
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solubility, BTEX releases may leach and migrate to groundwater. Individually, benzene is fairly 

unreactive to oxidizing agents ( e.g., ferric iron, manganese oxides, and molecular oxygen); however, 

the substituted alkyl groups render toluene, ethylbenzene and xylenes susceptible to chemical or 

biological oxidation. Since these compounds are moderately soluble in water, they are subject to 

transport in confined aquifers where advective transport is possible, and volatilization is low. Such 

transport is limited by biodegradation. 

BTEX compounds are not persistent and are subject to biodegradation in soil, surface water, and 

shallow aerobic groundwater. Published aerobic biodegradation half-lives range from 5 to 16 days 

for benzene, 3 to 10 days for ethylbenzene and 1 to 4 weeks for xylene (Howard, 1991). BTEX is 

also not expected to significantly adsorb to sediment and bioconcentrate in aquatic organisms based 

on their low ~c value and low bioconcentration factor (BCF) values. 

D.2.3.3 METALS 

Metals which are CO PCs in groundwater and/or LNAPL include arsenic, chromium, lead, mercury, 

nickel, vanadium and zinc. 

The fate and transport of metallic species in the environment depends upon such factors as sorption, 

chemical speciationand complexation, biological transformation,and bioaccumulation. In general, 

the primary fate of metals is adsorption to soil and sediment. The migration of metals from soil 

occurs primarily by infiltrating water transport of the dissolved metal ions through the soil column. 

Factors which may affect the transport of metals in soils and sediments include the following: 

• soil composition and pH, 

• site geology and hydrogeology, 

• groundwater pH, 

• metal concentrations, 

• mechanisms of adsorption and desorption, 

• sorption of metals to iron and manganese oxides in soils, 

• the amount of infiltration, and 

• the cation exchange capacity of clay minerals. 

The remainder of this section describes the fate and transport mechanisms for the specific metals of 

concern. 
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Arsenic - The oxidation state of arsenic is extremely important in evaluating both its behavior in the 

environment and its toxicity. Arsenic exists primarily in the +5 oxidation state (arsenate) in aerobic 

soils and the +3 oxidation state (arsenite) in slightly reduced soils. The Refinery soils are likely to 

be aerobic, due to their proximity to the surface and the high porosity of karst soils, and therefore 

arsenic is likely to exist primarily as arsenate. The fate of arsenic in soil is adsorption and leaching 

into groundwater. Arid and limestone soils and subsoils high in clay and iron oxides have a greater 

holding capacity for arsenic than other types of soil. Complexation and chelation by organic 

material, iron or calcium tend to retain arsenic in an insoluble form in soil. The distribution 

coefficient(KJ is the soil-water partition coefficient which measures the tendency of a chemical to 

bind to soil. The~ ranges from approximately 50 to 100. Compared to other metals such as lead, 

this Kd is low, indicating that arsenic species may be relatively more mobile in the environment. 

Leaching of arsenic is possible in sandy soils; however leaching is usually only important in the top 

30 centimeters (cm) of soil (ATSDR, 1990a). In water, arsenic may be found in any of four 

oxidation states: +5, +3, 0, and -3; however, the +5 and +3 oxidation states are the most common 

under natural conditions. Once in water, arsenic tends to be relatively mobile. Arsenic in water and 

soil may be reduced and methylated by fungi, yeasts, algae, and bacteria. Methylated arsenic 

derivatives are extremely volatile and are quite stable in the atmosphere. Bioconcentration factors 

experimentally determined for aquatic organisms are low, except for algae (Eisler, 1988). Most 

mammals rapidly excrete ingested inorganic arsenic in their urine as methylated derivatives (Eisler, 

1988). Therefore, arsenic generally has a low potential to bioaccumulate through the food chain. 

Chromium. Chromium can exist in the environment in two redox states, hexavalent chromium and 

trivalent chromium. At acidic pHs ( 4.5-6) hexavalent chromium exists primarily as the chromate 

anion HCr04-. The anionic character of this metal species results in a high mobility in the 

environment. For example, sandy soils containing quartz and silica will tend to adsorb positively 

charged metal species and reduce their mobility. However, negatively charged metal species are not 

readily adsorbed, and therefore are more mobile. In addition, due to the chemical nature of the 

chromate anions, the bonding to soil and mineral surfaces is weak. Thus, when hexavalent 

chromium compounds are released into the soil, they tend to remain soluble and are readily leached 

through the soil column into groundwater. Acidic soils rich in iron oxides like goethite and hematite 

can adsorb negatively charged hexavalent chromium species and thereby decrease its mobility. 
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Trivalent chromium is much less mobile in the environment than hexavalent chromium. At low pHs 

(acidic conditions), the positive trivalent species such as Cr(OH)2
+ and Cr(OH)2 + are readily adsorbed 

by negatively charged soil surfaces such as clay minerals, organic matter, and carbonate minerals. 

In addition, the chromium cation forms strong complexes with iron and manganese hydroxides. At 

higher pHs (i.e. more basic conditions) the trivalent chromium species precipitates as the hydroxide 

Cr(OH)3 and mixed hydroxide/carbonate salts. Thus, trivalent chromium species are less mobile at 

both low and high pHs. 

Under acidic conditions (i.e. pH<5) and in the presence of organic material or other good electron 

donors (i.e. reducing agents such as sulfur dioxide, sodium bisulfite, or ferrous sulfate) hexavalent 

chromium is readily reduced in both soil and groundwater. The reported half-life for hexavalent 

chromium reduction in loamy soil at pH 5 is 55 days. Likewise the half-lives for hexavalent 

chromium reduction by ferrous iron are 28 days and 41 days for pH 4 and pH 5 soil/water 

suspensions,respectively. Thus, hexavalent chromium predominates under oxidizing (high redox) 

conditions and high pH conditions, whereas trivalent chromium predominates under reducing (low 

redox) and low pH conditions. Once hexavalent chromium is reduced to trivalent chromium, it is 

not easily reoxidized back to the hexavalent state. 

The speciation of chromium in Refinery wastes applied to the landfarm was reported in the No

migration Petition for the Land Treatment Facility (L TF) (RETEC, 1990). The L TF received wastes 

(i.e., API separator sludge, pond sludges, algae skim, tank bottom sludges, oily sludge, jet filter clay, 

cat fines, and miscellaneous oily soils) with Pond sludges representing the majority of the waste. 

Weighted average concentrations of chromium species were calculated from the percent of each 

waste stream applied to the L TF from 1980 to 1987. The hexavalent chromium to total chromium 

ratio in the industrial waste was approximately 1: 100 (RETEC, 1990). The current site conditions 

(i.e. pH 7.5 to 8.3, 0.0001 percent organic carbon) tend not to favor rapid hexavalent chromium 

reduction; however, the speciation of the waste indicates that only 1 percent of the chromium in the 

waste was in the hexavalent state to start. Over time, hexavalent chromium may be slowly reduced 

to trivalent chromium in soil under the current site conditions. Greater than 99 percent of the total 

chromium at the Refinery is likely to be trivalent chromium, which is both less toxic and less mobile 

than hexavalent chromium. Thus, the trivalent chromium is likely to be retained in the soil at the 

Refinery. 

Chromium does not appreciably bioaccumulate in the aquatic food chain. Bioconcentration factors 

of approximately 1 for bluegill have been reported (ATSDR, 1990b ). 
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Lead. The lead species that is the most prevalent in the environment is the bivalent cation Pb2
+. 

Lead migration in aqueous media is primarily dependent on pH, but it may be significantly inhibited 

by adsorption onto soil. Lead solubility increases at the extremes of pH, and exhibits a minimum 

in the moderate pH range. In general, the pH of the Refinery soils is moderate (7.5 to 8.3) (Dames 

& Moore, 1996a). Thus, lead should primarily be retained in the soil. Lead that is dissolved by 

infiltrating water is subject to precipitation as the carbonate, sulfide, and sulfate species 

(PbC03, PbS, and PbS04, respectively). It is subject to adsorption onto hydrous iron and manganese 

oxides or organic matter (EPA, 1984). In surface water, lead is commonly associated with 

particulate material. Aquatic organisms evidence a tendency towards bioaccumulation of organic 

lead. Although under strict anaerobic conditions, biological activity may transform inorganic lead 

through biomethylationinto organic lead, which is more mobile and more likely to bioconcentrate 

and bioaccumulate (ATSDR, 1990, site conditions are likely to be aerobic due to the characteristics 

of the Karst soils. Most median BCF values for aquatic biota are significantly lower than oysters 

(6,600) and freshwater algae (92,000): 42 for fish, 536 for oysters, 500 for insects, 725 for algae, 

and 2,570 for mussels (Eisler 1988). Biomagnification of lead compounds through the food chain 

has not been shown and depuration of organolead is relatively rapid (Eisler 1988). 

Mercury. Mercury can exist in the environment in any one of three different oxidation states: 0, 

+ 1, and +2. The valence state of mercury is determined both by the pH and ionization potential of 

the surroundings. Under oxidizing environments, mercury exists mainly in the + 1 and + 2 oxidation 

states. 

The transport of mercury in groundwater is retarded by strong sorption to aquifer materials, such as 

clay minerals, organic matter, and carbonate minerals. Thus, it is unlikely that significant levels of 

mercury would undergo long range transport to reach the ocean. However, if mercury is transported 

to the ocean, the major removal mechanism from a surface water system is adsorption onto surfaces 

of particulates and subsequent settling to sediment. The overwhelming majority of any dissolved 

mercury is removed in this manner within a relatively short time, generally in the immediate vicinity 

of the source. 

Much smaller portions of dissolved mercury are ingested by aquatic biota or transported by current 

movement and dilution. Secondary transformations of mercury in the sediments can occur, 

including precipitation as mercuric sulfide and methylation by bacteria. Since the mercury itself is 

not destroyed, these inorganic and organic forms of mercury may then release ionic or metallic 

mercury into the water column as part of a recycling process. Resuspension of sediments by 
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turbulence or the activity ofbenthic organisms can also release these compounds of mercury directly 

into the water column. Thus, the primary sink for mercury released to surface water is the sediment. 

Biomethylationof mercury in sediments can result in remobilization. Since dimethyl mercury has 

a low solubility in water and is a gas at room temperature, volatilization may occur. Mercury is 

strongly bioaccumulated (Eisler, 1987b ). 

Nickel. Nickel occurs in the environment primarily in the + 2 oxidation state. In soil, nickel is 

reasonably mobile in low pH and cation exchange capacity mineral soils, but is less mobile in basic 

mineral soils and soils with high organic content. In general, nickel at the Refinery is not expected 

to be significantly mobile given the basic conditions (pH of 7.5-8.3) and mineralized (coralline) 

soils. Nickel is immobilized in soil as nickel ferrite, since carbonate, sulfates and halide salts of 

nickel are too soluble to precipitate out of solution in soil. If nickel were to be leached into 

groundwater, it may be potentially transported to the ocean. In aerobic natural waters with pH 

between 6 and 9, nickel exists as the free aqua species (Ni(H20)/+) and as soluble complexes with 

hydroxide, sulfate, chloride, and ammonia (ATSDR, 1988a). At pH >9, hydroxide and/or carbonate 

species of nickel precipitate from solution. The presence of organic materials such as humic acids 

tend to keep nickel solubilized by complexation. Nickel is not accumulated in significant amounts 

by aquatic organisms (ATSDR, 1988a). A range of BCFs of 40-100 in fish and 100-259 in 

invertebrates has been reported. Nickel does not readily bioaccumulate through trophic levels 

Vanadium - Vanadium exists in the natural environment in the +5, and +3 oxidation states 

(ATSDR, 1990c). In soil, the mobility of vanadium is affected by the pH and oxidation potential 

of the soil. Relative to other metals, vanadium is fairly mobile in neutral or alkaline soils, but its 

mobility decreases in acidic soils or under reducing, saturated conditions. Soils containing high 

levels of iron and manganese oxides retain vanadium. In water, vanadium generally exists in 

solution as the vanadyl species, vo2+ and VO(OH)+, and the vanadate species, H2V04• and HVO/·. 

Both vanadate and vanadyl species are known to bind strongly to mineral or biogenic surfaces by 

adsorption or complexation. Therefore, these chemical species are not expected to exhibit long

range transport in groundwater in waters containing high levels of particulate or organic matter. As 

such, vanadium generally is associated with the solid material and is not particularly mobile. 

Vanadium has a low potential to bioconcentrate in fish, with a BCF of approximately 10 to 100 

(ATSDR, 1990c). 

Zinc. Zinc is found naturally in the environment and is present in all foods (ATSDR, 1988b ). Zinc 

can occur in both suspended and dissolved forms in surface water. Zinc chloride and zinc sulfate 
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are very soluble in water but hydrolyze in solution to form a zinc hydroxide precipitate. However, 

sorption is the predominant fate process for zinc in aquatic environments (ATSDR, 1988b ). Zinc 

partitions to sediments or suspended solids in surface waters through sorption onto hydrous iron, 

manganese oxides, clay minerals or organic material (ATSDR, 1988b ). Zinc is relatively non-toxic 

to birds and a wide margin of safety exists between normal intakes and those likely to cause 

deleterious effects (Gough et al., 1979). In column leaching tests with sediment collected from the 

banks of the Rhone River, the presence of dissolved organic matter and pH were found to be the 

factors controlling the adsorption and mobility of zinc (ATSDR, 1988b ). Zinc is an essential nutrient 

and is bioaccumulated by biota to some extent. However, this is a minor reservoir relative to 

sediments (ATSDR, 1988b). 

D.3 POTENTIALLY EXPOSED POPULATIONS 

Human and ecological receptors potentially associated with the Backyards Area and nearby areas 

or habitats are presented in this section. 

D.3.1 HUMAN RECEPTORS 

The potential human receptor populations under current and possible future conditions are: 

Current Conditions Future Conditions 

• On-site Workers; • On-site Workers; 

• Off-site Workers; and • Off-site Workers; 

• Recreational Users • Recreational User; and 

• Construction Workers 

D.3.1.1 Current Conditions 

On-site workers are located in the small warehouse, and occasionally in the acid plant in the 

Backyards Area. The LNAPL plume underlies these structures. On-site workers are also located 

in other structures (i.e., the maintenance shop and storehouse, welding building, and another 

storehouse)in the Backyards Area (Figure D-2). However, the LNAPL plume and dissolved phase 

have not impacted that area based on visual observations and intrinsic parameters (Figure D-3). The 

nearest off-site workers are currently located at a chemical company approximately 500 feet to the 

south of the plume (Figure D-2). Recreational users (e.g., snorkelers, swimmers, fisherman, etc.) 
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visiting the beach located at the Refinery property border could potentially be exposed to site-related 

chemicals. There are several areas of access to the shoreline along the Refinery property border, 

including at the terminus of a road in a new development area approximately 400 feet north of the 

Refinery (Figure D-2), a public access at Kaomi Loop approximately 2000 feet to the south of the 

Refinery, and at the City/County Park at Olai Street approximately 0.9 miles to the south of the 

Refinery. Recreational fishermen are reported to fish along the coastline of the Pacific Ocean. 

Approximately four or five individuals have been observed during the evening hours or on 

weekends. Throw netting is generally used to capture small reef fishes. Whip fishing is another 

common practice. Traps are occasionally set for Hawaiian slipper lobster and crabs. 

Some human populations (e.g., elderly, children, or the infirm) may be particularly sensitive to 

environmental contaminants. Therefore, the potential for chemical transport off the property to 

sensitive receptors was evaluated ( e.g., vapors). Seagull School is a preschool and day care located 

on Makakailo Drive and Farrington Highway. This school is located approximately2.5 miles to the 

north and east of the site and is opposite the predominant westerly wind direction. Barber's Point 

School is the nearest elementary school which is located at the Naval Air Station approximately 1.75 

miles to the east and north of the site. The nearest residential neighborhood is also located at 

Barber's Point Naval Air Station. This area is also located opposite the predominant wind and 

groundwater flow direction. Given the distance to these schools and neighborhoods and the 

predominant wind direction, it is unlikely these populations would be significantly exposed to 

airbomepetroleumhydrocarbonsemanating from the Backyards Area. Also, given the distance to 

the nearest residential neighborhood (i.e., Barber's Point) and schools, and the presence of security 

guards in the area, trespassers are unlikely to occur on the Backyards Area. Since the inhalation of 

chemicals in outdoor air by trespassers is likely to be infrequent and of limited exposure duration, 

trespassers would be less exposed than on-site workers which were already selected for evaluation 

D.3.1.2 Future Conditions 

The Refinery is a petroleum processing facility that is expected to remain in operation in the 

foreseeable future. Nonetheless, it is conceivable that additional buildings could be added in the 

Backyards Area. Therefore, it was assumed that another building could be constructed over the 

LNAPL plume. Construction workers could be involved in the building construction and contact 

COPCs at the site. Therefore, the populations of concern would be the future construction workers, 

on-site workers employed on the site and future off-site workers. 
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D.3.2 ECOLOGICAL RECEPTORS 

Ecological receptors potentially exposed to site contaminants will vary depending on habitat type 

and whether or not the species is associated with an aquatic or terrestrial environment. 

D.3.2.1 Habitat 

The Backyards Area consists of barren soil. Disturbed grasses have sparsely revegetated the sides 

of roads. Given the lack of cover and food resources, it has limited suitability as terrestrial wildlife 

habitat. 

The western boundary of Backyards is located to the east of the leeward shore of the Pacific Ocean. 

In general, the habitat of the ocean in this area consists of a limestone shelf interrupted with pockets 

and crevices of sand which experiences frequent surge (Kay and Smalley, 1996). 

D.3.2.2 Terrestrial Receptors 

Under current conditions,Zebra Dove (Geopelia striata), Common Myna (Acridotheres tristis) and 

House Sparrow (Passer domesticus) could occasionally occur on the Backyards Area. A Hawaiian 

mongoose was also observed on Malakole Street during a site visit. 

Under future conditions, species such as the Japanese White-eye (Zosterops japonicus), Red-vented 

Bulbul (Pycnonotus cafer), Zebra Dove (Geopelia striata), Common Myna (Acridotheres tristis), 

House Finch (Carpodacus mexicanus) and House Sparrow (Passer domesticus) could potentially 

occur if landscaping is associated with industrial development. 

D.3.2.3 Aquatic Receptors 

Biological monitoring reports were used to characterize the species which might occur in the near 

shore habitat of the Pacific Ocean under current and future conditions (Kay and Smalley, 1996). 

Based on these reports, which represent 10 years of monitoring data, species likely to be present in 

the area include corals, (e.g., Pocillopora meandrina), epifaunal and micrograzer micromollusks 

(i.e., mollusks with shells less than 10 mm in greatest dimension), and a variety of fish. Sergeant 

Major (Abudefduf abdonminalis), surgeonfish (Acanthurus sp., Ctenochaetus striogosus), goatfish 

(Parupeneus multifasciatus), Adioryx/Myrispristis, and Thalasoma duperreyi were the most 
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consistent and generally abundant fish species observed over the study period. In addition, pelagic 

birds such as Brown Noddy (Anous Stolidus) and shore birds such as the Wandering Paddler 

(Heteroscelus Incanus) could occur along the Pacific Ocean shoreline. 

D.3.2.4 Sensitive Ecological Receptors 

No threatened or endangered species are known to occur at the Backyards Area. The Hawaiian 

Black-necked Stilt (Himantopus mexicanus knudseni) is a federally endangered species that is 

known to occur in the Rowland's Pond area of the Refinery year-round (USFWS, 1993) (Figure D-

2). Rowland's Pond is located approximately 1500 feet to the east of the Backyards Area. In 

addition, the Land Treatment Facility (LTF) located approximately 750 feet from the Backyards 

Area (Figure D-2), has historically been utilized by the endangered Hawaiian Black-necked Stilt 

during the nesting season. However, this area is currently undergoing closure. The endangered 

Hawksbill turtle (Eretmochelys imbricata) and the threatened green sea turtle (Chelonia mydas) 

could also occasionally occur in the off-shore waters of the Pacific Ocean. 

D.3.3 EXPOSURE PATHWAYS 

A complete exposure pathway consists of four elements: 

• A source and mechanism of chemical release to the environment; 

• An environmental transport medium (e.g., air, groundwater, fugitive dust emissions, 
contaminant movement through soil, soil runoff into water bodies) for the released chemical; 

• A point of potential receptor contact with the contaminated medium; and 

• A route of entry into human or ecological receptors, either via inhalation, ingestion, or 
contact with the contaminated medium. 

The primary transport mechanisms are identified in Figures D-7 and D-8 for human and ecological 

receptors, respectively. 
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D.3.3.1 Exposure Pathways for Human Receptors 

Figure D-7 presents the refined CSM for human receptors at the Backyards Area. Table D-8 

presents a summary of the potentially complete and significant exposure pathways for human 

receptors under current and future conditions. 

D.3.3.1.1 Current Conditions 

The Refinery is a petroleum processing facility that is expected to remain in operation in the 

foreseeable future. A warehouse is located over the LNAPL plume and on-site workers could 

potentially be exposed to volatile CO PCs in indoor air. This pathway will be evaluated in a separate 

report for the on-site industrial worker. On-site workers could potentially be exposed to volatile 

CPCs in ambient ( outdoor) air; however, due to the dispersion of vapors by mixing with ambient 

air, such exposures are insignificant as compared to indoor air exposures. 

Currently, the Backyards Area is primarily used for storage of materials and for operating the acid 

plant and workers are not engaged in subsurface soil activities. Therefore, current workers are not 

exposed to potentially contaminated subsurface soils. With the exception of the North and South 

Ocean Pond and the Amine Wash Water Impoundment, no other Backyards Areas were determined 

in the RFI Investigation to be significant areas of surface or near-surface soil impacts. The Amine 

Wash Water lmpoundment has been filled since the time of the RFI and regraded and surface soils 

are not likely to contain significant levels of chemicals. The North and South Ocean Ponds contain 

barrier netting, access is difficult, and these areas are located away from areas where Refinery 

workers are routinely found, such that direct contact (ingestion, dermal contact, and inhalation of 

dust) exposure is unlikely. Thus, current workers are not likely to be exposed to contaminated soils 

in these areas. Off-site workers at a nearby chemical company are not located in the predominant 

downwind and are not expected to be significantly exposed to volatilized contaminants or dust 

contaminants due to the dispersion of vapors/dust in outdoor air. 

The Refinery SPCC plan requires that the drainage areas associated with stormwaterdischarges (i.e., 

Discharge 003 in the Backyards Area) (Figure D-2) are routinely inspected for oil or other 

contaminants on the ground and any spills are immediately cleaned up. Therefore, any potential 

surface soil contamination which may have occurred in the Backyards Area subsequent to the 

preparation of the RFI report has likely been cleaned up. Thus, exposures via direct contact routes 
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(i.e. incidental ingestion, inhalation of soil dust, and dermal contact) are considered incomplete 

exposure pathways for surface soils. 

As indicated in Section D.2.2.2, groundwater is not used as a domestic water source and is not 

potable. There are two industrial supply wells located at the Acid Plant, which are used for cooling 

and process water (Dames & Moore, 1996b ). However, the groundwater is contained within 

equipment and no direct contact occurs. Therefore, for groundwater, direct contact exposure routes 

are incomplete exposure pathways. Although visual observations and monitoring data indicate 

LNAPL has not impacted the ocean, chemicals in dissolved phase groundwater have been detected 

in wells along the western Refinery property boundary near the Pacific Ocean. Therefore, for surface 

water, direct and indirect (i.e. fish ingestion) routes are potentially complete exposure pathways for 

the recreational water users. 

D.3.3.1.2 Future Conditions 

The Refinery is expected to remain in operation in the foreseeable future. Under future conditions, 

it was conservatively assumed that an industrial building would be constructed over the LNAPL 

plume. Because volatile CO PCs were identified in the LNAPL at the site, the inhalation of vapors 

in indoor air is a potentially complete exposure pathway for future on-site workers. Under the 

future conditions, construction workers in on-site areas were assumed to engage in excavation 

activities which could result in direct contact with subsurface contamination and inhalation of 

vapors. As under current conditions, future off-site workers are only expected to be exposed via air 

pathways. 

In the future, groundwater is assumed not to be used as a domestic water source since it is not 

potable. However, groundwater could potentially be developed for industrial use or for irrigation 

use (although such irrigation use is unlikely due to the high TDS values). While direct contact with 

groundwater may possibly occur (e.g., during landscape irrigation, spraying for dust control, or in 

open industrial uses), such exposures are reasonably expected to be infrequent and of limited 

duration. Therefore, for groundwater, direct contact exposure routes are either incomplete or 

insignificant exposure pathways for future on-site workers. 

Recreational users could be exposed to CO PCs in the Pacific Ocean via direct and indirect (i.e. fish 

ingestion) routes in the future. Refinery investigations indicate intrinsic biodegradationof dissolved 

phase organics is occurring based on trends in sulfate, dissolved oxygen and oxidation reduction 
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potential reducing chemical concentrations at the point of exposure for recreational users. 

Conceptually, there may be the potential for CO PCs in LNAPL to migrate at some point in the future 

to the Pacific Ocean via transport with groundwater flow. However, due to the flat regional 

groundwater gradient, and the limited volume of LNAPL present ( conservative estimate of less than 

one foot at the leading edge), the potential for migration of LNAPL plume to reach the Ocean is 

considered to be low. 

D.3.3.2 Exposure Pathways for Ecological Receptors 

Figure D-8 presents the refined CSM for ecological receptors at the Backyards Area. Table D-8 

presents a summary of the potentially complete and significant exposure pathways for ecological 

receptors under current and future conditions. 

D.3.3.2.1 Current Conditions 

Terrestrial Receptors. As indicated in Section D.2.2.1, only near-surface soils in the North and 

South Ocean Ponds have been chemically impacted; however, the North and South Ocean Ponds 

contain barrier netting to prevent access. Because the contamination is located below the ground 

surface, inhalation of vapor is the only potentially complete exposure pathway for terrestrial 

receptors at the Backyards Area. However, inhalation exposure to terrestrial avian and mammalian 

species migrating across the site is expected to be minimal. Because it is currently a flat, open area 

devoid of vegetation, limited occurrence of terrestrial species engaged in foraging or other activities 

is expected due to the lack of suitable cover and food sources. 

Aquatic Receptors. There are no surface water bodies on the site. Storm water runoff is managed 

under Chevron's stormwater pollution control plan. The Refinery SPCC plan requires that the 

drainage areas associated with these stormwater discharges are routinely inspected for oil or other 

contaminants on the ground and any spills are immediately cleaned up. The Backyards Area is 

graded so that stormwaterrunoffflows off the Refinery property into the Pacific Ocean between the 

North and South Ocean Ponds. No significant surface soil contamination has been identified in this 

area. Therefore, runoff is not considered a significant exposure pathway for aquatic organisms. 

Based on visual observations and existing data, the leading edge of the hydrocarbon plume has not 

reached the western Refinery boundary. Therefore, LNAPL migration to the ocean is not believed 

to have occurred and there is no complete exposure pathway for LNAPL under current conditions. 
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However, because COPCs have been detected in wells nearest the ocean, there is a potentially 

complete exposure pathway for the dissolved phase of the LNAPL plume. However, Refinery 

investigations indicate intrinsic biodegradationof dissolved phase organic CO PCs is occurring based 

on trends in sulfate, dissolved oxygen and oxidation reduction potential, reducing the mass of 

CO PCs in groundwater near the ocean. 

D.3.3.2.2 Future Conditions 

Conceptually, there may be the potential for LNAPL to migrate at some point in the future to the 

Pacific Ocean via transport with groundwater flow and impact aquatic organisms. In addition, if the 

LNAPL were to create a sheen upon the surface of the Pacific Ocean, a physical, as well as chemical 

hazard could exist. The physical hazards of petroleum to breeding birds have been well-documented 

in the literature (Hoffman, 1979; Hoffman and Albers, 1984; Coon et al., 1979). The transfer of as 

small a quantity of oil to the egg surface as 1 micro liter (µl) of No. 2 fuel oil is sufficient to reduce 

hatchability of Mallards (Albers, 1976). Similar results have been observed in Herring Gulls, 

Louisiana Heron, Sandwich Terns and Common eider (Harfenist et al., 1990; White et al., 1979; 

Szaro and Albers, 1976). However, due to the flat regional groundwater gradient, and the limited 

volume of LNAPL present ( conservative estimate of less than one foot at the leading edge), the 

potential for migration of LNAPL plume to reach the Ocean is considered to be low. 

D.4 QUALITATIVE RISK EVALUATION 

The purpose of this refined CSM is to identify the COPCs, the populations which could be exposed 

and the complete exposure pathways and to qualitatively evaluate the potential risks associated with 

chemical exposure. This section summarizes the results of the refined CSM and describes the 

potential significance of these results. The COPCs for each environmental medium are summarized 

in Section D.4.1. The populations of potential concern and complete and potentially significant 

exposure pathways are summarized in Table D-8. The potential significance of the results of the 

refined CSM is discussed in sections D.4.1 and D.4.2. Section D.4.3 describes the identified areas 

of uncertainty in the risk evaluation. 
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D.4.1 HUMAN HEALTH EVALUATION 

D.4.1.1 Soil COPCs 

As discussed in Section D.3.3.1, exposures via direct contact routes are considered incomplete 

exposure pathways for surface soils. 

Although COPCs may be associated with the subsurface soils in the capillary fringe zone in the 

plume area of the Backyards Area, direct contact pathways for subsurface soils for current and future 

on-site and off-site workers are incomplete. The relative contribution of volatile CO PCs in soils 

relative to the volatile CO PCs in LNAPL is considered minimal. Because institutionalcontrols ( e.g., 

health and safety plans) are available to address potential exposures to construction workers who 

could potentially come in contact with the impacted subsurface soils, further analysis to evaluate 

health risks is not recommended at this time. 

D.4.1.2 Dissolved Phase COPCs 

The CO PCs for dissolved phase groundwater for human receptors are summarized below. 

Dissolved Phase Groundwater COPCs 

HMWPAHs LMWPAHs OtherSVOCs Metals 

Benzo( a )anthracene Naphthalene Bis (2- Arsenic 
Benzo(a)pyrene ethylhexyl)phthalate Chromium 
Benzo(b )fluoranthene Lead 
Benzo(g,h,i)perylene Mercury 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

DEHP in Well D6-R34 exceeded the RBSL. DEHP is a common laboratory contaminant, and is not 

considered a common constituent of petroleum hydrocarbons. It also was detected at a lower 

concentration in I3-67 (background well), suggesting it is not associated with the LNAPL plume. 

Based on the fate and transport characteristics, DEHP is strongly adsorbed to soil, and is relatively 

immobile in the environment. DEHP was not retained as a COPC based on levels found in wells 

nearest the ocean. Therefore, DEHP is unlikely to pose a human health threat to recreational users 
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at the point of exposure (Pacific Ocean), because environmental fate mechanisms appear to be 

reducing chemical levels. Although DEHP is semi-volatile, because it is strongly adsorbed to soil 

and was only detected above the RBSL in one location, it is unlikely to pose a health threat to current 

and future on-site and off-site workers. 

Naphthalene is a semi-volatile chemical and exposure to current and future on-site workers via 

inhalation of vapor is a potentially complete exposure pathway. This exposure will be addressed in 

a separate report which evaluates an industrial worker scenario using a worst-case indoor air scenario 

for buildings at the Refinery. Current and future off-site worker exposures are insignificant in 

comparison to on-site workers. Naphthalene was not retained as a COPC based on levels found in 

wells nearest the ocean. Therefore, naphthalene is unlikely to pose a human health threat to 

recreational users at the point of exposures (Pacific Ocean) because environmental fate mechanisms 

appear to be reducing chemical levels. 

Seven HMW P AHs exceeded the RBS Ls. The maximum detected concentration was located in well 

D7-3 3 for all of these P AHs. However, all of these P AHs were nondetects in the downgradient well 

(D7-51 ). Based on the fate and transport characteristics, the HMW PAHs are strongly adsorbed to 

soil, are not volatile, and are relatively immobile in the environment. Therefore, the HMW PAHs 

are unlikely to pose a human health threat to current and future on-site and off-site workers or 

recreational users. 

Arsenic, chromium, lead, and mercury were retained as CO PCs based on protection of human health. 

These metals are not volatile and will not pose a hazard to current and future on-site workers. 

Groundwater is not used as a domestic water source and is not potable. Industrial use of 

groundwater is possible, but exposures are likely to be insignificant. Therefore, for groundwater, 

direct contact exposure routes are either incomplete or insignificant exposure pathways for current 

and future on-site and off-site workers. 

For recreational users, only arsenic and mercury exceeded RBSLs in wells located nearest to the 

ocean. Arsenic was detected in well D8-48 which is located near the shoreline at 7 .1 µg/L which 

exceeds the RBSL. However, it should be noted that this concentration is generally comparable to 

arsenic levels typically found in natural seawater (up to 6 µg/L) (Welch et al., 1988). As such, the 

arsenic at the shoreline could be associated with natural background levels. Mercury was detected 

at 0.00033 µg/L in a well nearest the ocean which exceeded the RBSL. This level is below the 

reported level of mercury found in the open ocean (0.0053 µg/L) (Eisler, 1987b ). In addition, 
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mercury was not detected in wells within the LNAPL plume, indicating the mercury is probably not 

associated with the LNAPL. 

Under the future conditions, assuming that a new industrial building is built over the LNAPL plume 

at the Backyards Area, construction workers may potentially contact dissolved phase groundwater 

during excavation activities. Because institutional controls (e.g., health and safety plans) are 

available to address potential exposures to construction workers, further analysis to evaluate health 

risks to construction workers is not recommended at this time. 

D.4.1.3 LNAPL 

The COPCs for LNAPL for human receptors are summarized below. 

LNAPLCOPCs 

HMWPAHs LMWPAHs Metals voes 
chrysene 1-methylnaphthalene arsenic benzene* 

pyrene 2-methylnaphthalene chromium ethylbenzene 

acenaphthene copper toluene 

fluorene vanadium total xylenes 

naphthalene 

phenanthrene 

* Not detected in any sample. 

Volatile COPCs (i.e. the six LMW PAHs and four VOCs listed above) were identified in the 

LNAPL. On-site workers currently working in the warehouse and the acid plant building and future 

on-site workers located in a future building constructed over the LNAPL plume may potentially be 

exposed to significant levels of volatile CO PCs in indoor air. However, these exposures will be 

addressed in a separate report which evaluates an industrial worker scenario using a worst-case 

indoor air scenario for buildings at the Refinery. Due to downwind dispersion, current and future 

off-site workers are not likely to be exposed to significant levels of volatile CO PCs in outdoor air. 

Construction workers involved in developing a new industrial building may potentially be exposed 

to COPCs in LNAPL. However, because institutional controls (e.g., health and safety plans) are 

available to address potential exposures to construction workers, further analysis to evaluate health 

risks is not recommended at this time. 
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Under current conditions, LNAPL has not reached the ocean, and therefore there are no complete 

pathways for recreational users at this time. Conceptually, there may be the potential for LNAPL 

to migrate at some point in the future to the Pacific Ocean via transport with groundwater flow and 

impact recreational users. Due to the flat regional groundwater gradient and the limited volume of 

LNAPL present ( conservative estimate of approximately one foot maximum in the Backyards Area) 

the potential for migration of the LNAPL plume to the Ocean in the future is considered to be low. 

D.4.2 ECOLOGICAL EVALUATION 

The only potentially complete exposure pathway for terrestrial ecological receptors is inhalation of 

vapor. Given the lack of suitable cover and food resources, this exposure is expected to be 

insignificant. Based on data for wells nearest the ocean, dissolved phase groundwater is not 

currently adversely impacting aquatic organisms in the ocean (Table D-6). Available site 

investigation data indicate that under current conditions, the LNAPL plume does not appear to have 

reached the Pacific Ocean. In the future, if the LNAPL and dissolved phase groundwater were to 

reach the ocean without significant dilution and attenuation, it is possible that potential adverse 

impacts to aquatic organisms could occur. However, because of the flat regional groundwater 

gradient, and the limited volume of LNAPL present, the potential for migration of LNAPL plume 

to reach the Ocean in the future is considered to be low. 

D.4.3 UNCERTAINTY 

The major sources of uncertainty are: 

• 

• 

• 

The use of the maximum detected chemical concentration in the comparison to RBSLs is 

highly conservative, albeit appropriate, for the chemical selection process. 

The use of human health RBS Ls derived for a drinking water scenario is highly conservative 

for this site. 

The human health RBSLs based on seafood/shellfishingestion were conservatively applied 

to groundwater even though the point of exposure is the Pacific Ocean. Due to the flat 

regional groundwater gradient, and the limited volume of LNAPL present, the potential for 

migration of LNAPL plume to reach the Ocean is considered to be low. 
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• Many of the detected concentrations were "J" qualified. There is less certainty in the 

chemical data quantification levels for these data points. 

• Analytical data for metals was reported for the total metal content. The dissolved phase is 

generally considered the bioavailable portion of metals for aquatic organisms. Thus, the use 

of the total analyses is highly conservative in evaluating the potential for adverse impacts. 

In addition, seven HMW P AHs were retained as dissolved phase groundwater CO PCs. 

However, these contaminants may be associated with particulates since they are not readily 

soluble in water. 

• The method detection limit (MDL) was used when evaluating the adequacy of detection 

limits. Only benzene was retained as a COPC based on the detection limit exceeding 

RBSLs. 

• Background comparisons were not used to eliminate COPCs. However, arsenic levels in 

occurring naturally in seawater were compared to arsenic levels at the site. 
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ANALYTE 
VOLATILE ORGANIC COMPOUNDS 

1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZENE 
ETHYLBENZENE 
TOLUENE 
X't:1..ENES (TOTAL) 

SEMI-VOLATILE ORGANIC COMPOUNDS 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTIIENE 
BENZO(G,H,I)PER "t:1..ENE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 
PYRENE 

LOW MOLECULAR PAHs 
2-CHLORONAPHTHALENE 
2-METH"t:1..NAPHTHALENE 
ACENAPHTIIENE 
ACENAPHTID1..ENE 
ANTHRACENE 
FLUORANTIIENE 
FLUOR.ENE 
NAPHTHALENE 
PHENANTHR.ENE 

OTHERSYOCs 
BIS_(_2-ETH"t:1..HE)("t:1., )PHTHALATE 

ARSENIC 
CADl\llrnvl 
CHR.01\ITUM 
LEAD 
MERCURY 
NICKEL 
VANADIUI\I 

METALS 

Refer to end of Table for Qualifier Definitions 
(97HON·464:464D1 .xis: 16000-533-?00x-037) 

TABLED-I 
BACKYARDSAREA 

GROUNDWATER ANALYTICAL DATA 

AREA BACKGROUND FRINGE 
LOCATION C2-64 I3-67 C4-76 C4-76 C6-R04 C6-R36 C6-R36 C6-R37 

DATE 06!20!96 06/21/96 06/24/96 06/24/96 06/21!96 06/21!96 06/21/96 06/20/96 

~ D D 
UNITS 

ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 

ug;L 
ug'L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug,L 

ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 
ug;L 

ug;L 

mg;L 
mg;L 
mg/L 
mg;L 
mg;L 
mg;L 
m£'L 

<5 
<5 
<5 
<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

IUJI 

<5 
<5 
<5 
<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

IUJI 

<5 
<5 
<5 
<5 

fr@\Ji{ \()JIJQ 

<5 
<5 
<5 
<5 

\!i~ ;\\}@JIJQ 

) ~t]f::JIJQ I : :~~::JtJIJQ 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

··\Mt.:= .xg 
<O.l 

/il!J!Jilllllill 

<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 
<0.11 

t rnaM< 
<IO 
<10 

i:·:::::/://;11:1:::·:::;;:: 

<0.11 

!!!!!Jii~!!!!!!i•!!!!!!! 

<10. :H~Wl )JIJQ I ttU:fJIJQ <10 

1/ {ijfiMM }BIJQ 
<0.0050 

@ijt~:: 
<0.010 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 <0.00020 

:••::•••••t:ll\i ······· ::~g jj\j\:~1~11,1:•:\jj\jj ::~2 

<0.0020 IUJm 
<0.0030 
<0.0060 
<0.0020 

<0.00020 
<0.012 
<0.0060 

<5 
<5 
<5 
<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 IUJI 
<0.1 

<10. 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

•<rnrnr 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

IUJI 

%iM~ :WBIJQ 
<0.0050 
<0.0060 
<0.010 

<0.00020 

•@@.;,/ { BIJQ 
<0.0070 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

r:rnan< 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

IUJI 

@f@ijij~ij·· }BIJQ 
<0.0050 
<0.0060 
<0.010 

<0.00020 

:m~mN tBIJQ 
<0.0070 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<O.l 
<O.l 

•<Ml>:: 

<0.1 
<O.l 
<O.l 
<0.1 
<0.1 
<0.4 
<0.1 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 

<0.0070 

Page 1 

IUJI 



ANALYTE 
VOLATILE ORGANIC COMPOUNDS 

1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZENE 
ETin1..BENZENE 
TOLUENE 
XYLENES (TOTAL) 

SEMI-VOLATILE ORGANIC CO!\.IPOUNDS 
BENZO(A)ANTHRACENE 
BENZO{A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PER YLENE 
CHRYSENE 
DIBENZ{A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 
.PYRENE 

LOW MOLECULAR PAIis 
2-CHLORONAPHTHALENE 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ACENAPHTin1..ENE 
ANTHRACENE 
FLUORANTHENE 
FLUORENE 
NAPHTIULENE 
PHENANTHRENE 

OTHERSVOCs 
BIS_{_2-ETin1..HEX\1..}PHTHALATE 

ARSENIC 
CAD!\llillvl 
CHROl\lIUM 
LEAD 
MERCURY 
NICKEL 
VANADilJr..I 

METALS 

Refer to end of Table for Qualifier Definitions 
(97HON-464:46401 .xls:16000-533-?00x-037) 

TABLED-1 
BACKYARDS AREA 

GROUNDWATER ANALYTICAL DATA 

AREA FRINGE NEAR OCEAN 
LOCATION D7-34 A3-62 85-ROS C6-56 C6-58 C7-54 D7-51 D8-48 

DATE 06121196 06/20/96 06/24/96 06/20/96 06/20/96 06/20/96 06120/96 06/20/96 

QA 
UNITS 

ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ug:L 

ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ugtL 
ug:L 
ug/L 

ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ug:L 
ug,'L 
ug:L 

ug:L 

mg:L 
mg·'L 
mg:L 
mg:L 
mg,'L 
mg:L 
m~L 

<5 
<5 
<S 
<5 
<S 
<S 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<10. 

Jtfij/iMt 
<0.0050 

·~ 

IJI 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<0.0030 
<0.0050 

HJ@ijl~t 
<0.010 

<0.00020 
<0.013 
<0.0070 

IUJI 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<10 

<0.0020 IUJm 
<0.0030 
<0.0060 
<0.0020 

9.i9.9.~@ 
<0.012 
<0.0060 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

IUJI 

<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

' t:JJtt? 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

IUJI 

<5 
<5 
<5 
<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<10. 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 

<0.0070 

<5 

I :::::l[·~:~~ 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

v,·:u1::•··:•• 

111111
1
11:111ll11111llll

1 

I 
<0.1 

IUJI :: :,:i;:::::: :, IUJI 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

<5 
<5 
<5 
<5 
<5 
<5 

<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
<10 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 !UJI 
<0.1 

<10. 

itlij)@!,j{ }BSIJQ 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 

<0.0070 

Page 2 



ANALYTE 
VOLATILE ORGANIC COMPOUNDS 

1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZENE 
ETHYLBENZENE 
TOLllENE 
X\LENES (TOTAL) 

SD-fl-VOLATILE ORGANIC COl\lPOUNDS 
BENZO(A)ANTHRACENE 
BENZO{A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,l)PERYLENE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
INDENO(l,2,3-CD)PYRENE 
PYRENE 

LOW MOLECULAR P AHs 

2-CHLORONAPHTHALENE 
2-1\ffiTH\1.,NAPHTHALENE 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
FLUORANTHENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 

OTHERSVOCs 
8IS(2-ETHY!.,1:IEXYL1PHTHALATE 

ARSENIC 
CADl\1IUl\.f 
CHROMIU1vl 
LEAD 
l\ffiRCURY 
NICKEL 
VANADIUM 

METALS 

Refer to end of Table for Qualifier Definitions 
(97H0N-464:464D1 .xls:16000-533-700x-037) 

TABLE D-1 
BACKYARDSAREA 

GROUNDWATER ANALYTICAL DATA 

AREA NEAR OCEAN OTHER PLUME 
LOCATION DS-50 84-61 C3-65 D6-R34 D7-15 D7-33 

DATE 06120196 06121/96 06124/96 06121!96 06121196 06120196 

QA 
llNITS 

ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug:L 
ug,L 

ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 

ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 
ug,L 

ug,L 

mg;L 
mg/L 
mg:L 
mgiL 
mg/L 
mg:L 
m_g_/L 

<5 
<5 
<5 
<5 

If•~:: 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 

·•
1
••11111111111:::r1111111. 

<0.1 
<0.1 

rmii:: n 
]ffl)f .(/Ji 

•tMfitf 

•=•Jj;$.,·):): J/JQ 

<5 
<5 
<5 
<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

'? #.!ffltl} BIJQ I ••f!MI:/ > 
<0.0050 
<0.0060 
<0.010 

<0.0050 

•••?@@@~······ <0.010 
<0.00020 <0.00020 

/UJI 

nw.iiln· •• s11Q \!!!/i!il!lt••1!!! !lig 

<5 
<5 
<5 
<5 
<5 
<5 
<10 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 

<10 
: (/Utf)U• : JIJQ 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.4 
<0.1 

<5 
<5 
<5 
<5 

}?}~if}?) 
<5 
<10 

<0.1 
<0.1 
<0.1 
<0.1 

,4,rt••· 
<0.1 
<0.1 

t "~'Nfa 

<11 

,1 
<0.1 

!/i/lll/!Jj!Jjjii•/1ni 

. ?:$.W? ){J/JQ I ?ti4: )tEIJQ 

) (#.i.WQ]f BIJm 
<0.0030 
<0.0060 
<0.0020 

<0.00020 
<0.012 
<0.0060 

<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

::·JQ 

• <0.1 
<0.1 

~ 

1,. 
<0.0030 
<0.0050 
<0.0060 
<0.010 

<0.00020 
<0.013 
<0.0070 

<5 

!!!!~!!i:11:::::~i: 

I 
1,. 

<0.0030 
<0.0050 

•:,,,,,::,:,:'-!M::::,::::> 
<0.010 

<0.00020 
<0.013 

<0.0070 
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TABLE D-1 (CONT.) 
GROUNDWATER ANALYTICAL DATA 

BACKYARDS AREA REFINED CSM 
KAPOLEI, OAHU, HAW All 

LABORATORY VALIDATION QUALIFIERS DEFINITIONS 
Assigned by PACE Anal)tical Services, Inc. 

(appears in Tables to left of vertical bar) 

E Concentration exceeds linear calibration range. Carried over in the validation process as a "J" qualifier. 

U Not detected at or above the associated reporting limit. 

J Estimated concentration above laboratory method detection limit (MDL) but below laboratory quantitation limit. Carried over in the validation 

process as a "J" qualifier. 

B Anal}te was present in an associated blank. 

D Result from diluted sample. 

DA TA VALIDATION QUALIFIER DEFINITIONS 
Assigned by Dames & Moore's Data Review Team 

(appears in Tables to right of vertical bar) 

U The anal}te was analyzed for, but was not detected above the reported sample quantitation limit. 

J Carry over from laboratory "E" or "J" qualifier, or the anal}te \Vas positively identified and the associated numerical value is the approximate 

concentration of the anal)te in the sample. 

UJ The anal}te was not detected above the reported sample reporting limit. However, the reported reporting limit is approximate and may or may 

not represent the actual limit of quantitation necessary to accurately and precisely measure the anal),te in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The presence or 

absence of the anal}te cannot be verified. 

(97HON-464\464DV.\\pd-l6000-533-700x-037) DA!v!ES & MOORE 



TABLE D-1 (CONT.) 
GROUNDWATER ANALYTICAL DATA 

BACKYARDS AREA REFINED CSM 
KAPOLEI, OAHU, HAW All 

DA TA VALIDATION REASON CODE DEFINITIONS 
Assigned by Dames & Moore's Data Review Team 

(appears in Tables to right of vertical bar) 

The follO\ving codes provide brief explantations of the cause for qualification of the data results determined in the data review process. These reason 

codes are used in combination with the data qualifier, i.e. "JI" indicates the anal}te was qualified as a "J" positive identification with an approximate 

concentration in the sample for the reason "l" that the laboratory control sample failed to meet the QA/QC recovery criteria. 

Q Other. (Not reasons i, l, or m as listed below). 

Internal standard failure. 

Laboratory control sample recovery failure 

m Matrix spike/matrix spike duplicate recovery failure. 

(97HON-464'464DV.wpd-16000-533-700x-037) DAMES & MOORE 



TABLE D-2 
BACKYARDS AREA 

LNAPL ANALYTICAL DATA 

Analyte 
8260 

l 2-DICHLOROBENZENE 
I 3-DICHLOROBENZENE 
l 4-DICHLOROBENZENE 

BENZENE 
ETHYL BENZENE 

M,P-XYLENE 
0-XYLENE 

TOLUENE 

8270 
1-METHYLNAPHTHALENE 

2-METHYLNAPHTHALENE 
CENAPHTHENE 

ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 

BENZO(G,H,I)PERYLENE 

BENZO(K)FLUORANTHENE 
BIS(2-ETHYLHEXYL )PHTHALA TE 
CHRYSENE 
DIBENZ(A,H)ANTHRACENE 
FLUORANTHENE 

FLUORENE 

IND ENO( 1,2,3-CD)PYRENE 
APHTHALENE 

PHENANTHRENE 

PYRENE 

ANTIMONY 
SENIC 

BARIUM 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COBALT 

COPPER 
LEAD 
MERCURY 

CKEL 

SELENIUM 

VANADIUM 
ZINC 

METALS 

Location 
Date 

QA 

UNITS 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 
mg/Kg 

mg/Kg 

mg/Kg 

mg/Kg 
mg/Kg 

C4-66 
08/08/96 

Ill. 

<500 
<500 
<500 
<250 

ta 
::::::::::i1~r 

<500 IUJ 
<250 IUJ 

rrrtif /{ r11ttiif 

•••111•1:::11!iil!:1:1:::I:l]jl\il\iJIJ 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<!000 

l l :::]( i !11 111 
<1000 
<1000 

r:::: : !]'" 
<1000 

11!1!11111 
'Il~JIJ 

<5 

<0.5 
<0.5 
<0.5 

<I 

Refer to the end of Table D-1 for Qualifier Definitions. 

(97HON-464:464D2.xls: 16000-533-700x-037) 

D7-35 
08/08/96 

mg/kg 

<IOO 
<100 
<LOO 
<50 

r :rr:,:, tlIIllt 
(fjf/JJ.ml 

1lil!i!l!llll
1

llll 

:::r:lilll 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<1000 
<!000 

)JJj!111 
<1000 

,j:@Ji:100 
: :::til111 

<1000 

<5 
<0.5 IUJ 
<0.5 
<0.5 
<0.5 
<0.5 

<I 
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TABLE D-3 
RISK-BASED SCREENING LEVELS (RBSLs) FOR CHEMICALS OF 

POTENTIAL HUMAN HEALTH CONCERN 
Backyards Area Refined CSM 

Chevron Hawaii Refinery 
Kapolei, Oahu, Hawaii 

Page 1 of 2 

Groundwater RBSLs 
Chemical (mg/I) Reference 

Volatile Organic Compounds 
Benzene 0.0050 a 

Ethyl benzene 29 C 

Xylenes 10 a 

Toluene 1.0 a 

Semi-volatile Organic Compounds High Molecular Weight PAH's 
Benzo( a)anthracene 0.000031 C 

Benzo(a)pyrene 0.00020 a 

Benzo(b )fluoranthene 0.000031 C 

Benzo(k)fluoranthene 0.000031 C 

Benzo(g,h,i)perylene 0.000031 c, d 

Chrysene 0.000031 C 

Dibenz( a,h)anthracene 0.000031 C 

lndeno( 1,2,3-cd)pyrene 0.000031 C 

Pyrene 11 C 

Low Molecular Weight PAHs 
1-Methylnaphthalene 0.24 b,e 

2-Methylnaphthalene 0.24 b,e 
2-Chloronaphthalene 0.49 b 
Acenaphthene 0.37 b 
Acenaphthylene 0.37 b,f 
Anthracene 1.8 b 
Fluoranthene 0.37 C 

Fluorene 14 C 

!Naphthalene 0.24 a 
Phenanthrene 1.8 b,g 

DAMES & MOORE (97HON-464DT3456.WPD: 16000-533-7106-037) 



TABLE D-3 
RISK-BASED SCREENING LEVELS (RBSLs) FOR CHEMICALS OF 

POTENTIAL HUMAN HEALTH CONCERN 
Backyards Area Refined CSM 

Chevron Hawaii Refinery 
Kapolei, Oahu, Hawaii 

Page 2 of 2 

Groundwater RBSLs 
Chemical (mg/I) Reference 

Other SVOCs 
Bis(2-ethylhexyl)phthalate 0.0059 C 

Metals 

Arsenic1 0.00014 C 

Chromium 0.18 b 
Copper 1.4 b 

Lead 0.004 a 

Mercury 0.00015 C 

NickeI2 5.6 C 

Vanadium 0.26 b 

Zinc 11 b 

Notes: 
a) HDOH RBCA GPS for Protection of Drinking Water 
b) EPA PRG -Tap Water 
c) Human Health A WQC - Fish Consumption 
d) No RBSL available, indeno(l,2,3-cd)pyrene used as surrogate. 
e) No RBSL available, naphthalene used as surrogate. 
f) No RBSL available, acenaphthene used as surrogate. 
g) No RBSL available, anthracene used as surrogate. 
1 Arsenic values are based on carcinogenic effects. 
2 Nickel values are based on assumption of soluble nickel salts. 

DAMES & MOORE (97HON-464DT3456. WPD: 16000-533-7106-037) 



Chemical 

Table D-4: Sc,reenlng Analyst, 

Comparl•on of Human Health RB.'ILs to Maldmum Detected Chemkal ConcentratioM In the Backyards Ana 
Backyards Ana Refined CSM 

Gn.ltn1dwater RBSLs 

(mg,'1) 

Chevron Hawaii Refinery 
Kapolel, Oahu, Hawaii 

Free Product Maxinnun 

Detect ( mg,'1) 
Retain as a 

COPHC? 

Wells Nearest Ocean• 
Maximum Detect in 
Gr0la1dwater (mg/I) 

Retain as a 

COPHC? 

Dissolved Phase 
Maximum Detect in 
Gr0la1dwater (mg/I) 

Retain as a 

COPHC? 

..... • ....... ·.-.• ~( ............ ·.·.·.·-· .. · .. 9-.p$;::~~~~ :·~::::~::::::});:{:~:~~::::::·: ·:..1}\:rx:::::~~::::::::::::::,:p:-.,_\:::::::"::~:::::::::: ::::::::::x:::::~::/\··c' ..... :-. .............. }::::::::::x ·:···················~:::::::····:.::::::::::::::::::::::::::::::::::j:::: 
O.<Xi50 <50 ye.,•• <O.<XJ5 no O.<XJ32 no 

29 630 ye., O.<J097 no 0.054 no 
10 6,250 ye., 0.131 no 0.30 no 

l.O l ,(XXJ yes 0.(Jl 2 no 0.055 no 

. . . . . .... ··:::: ~},~ :~tt~·~:~~:~~~;~'.1mt~:~}~::· ::::-~·:·:;::·:·:::::·~;t:~:::::::::::::·:·;:·:·:::::·:·:·:·:·~:;Vi:t:~~t:·:::::·:·:·:·:·:· :·:-~~·:t::1L~'.:::: ::: :::::'.::::'.:;:·;~·:·:·:·:·:t::::::j~~;~j:: ::·:·:·:-~-~-:-:·:·:·:-~::::·~·:·~:jt~f ::?:·::::::~_::~_:::.~.:.:_::~::_:::.:.:.:.:.:.:.:.:~::::'.:'. 
Benzo( a)anthracene 0.000031 
Benzo(a)pyrene O.<XX!20 
Benzo(b )fluoranthene O.<XXXJ3l 
Benzo(k)fluoranthene 0.(XXXJ3l 

Benzo(g,h,i)perylene 0.000031 

<1000 no <0.0001 

<HXJO no <0.(XJOl 
<!(JOO no <fHXJ<Jl 
<1000 no <O.<XXJl 
<HJ<XJ no <O.<XJOl 

no 

no 

no 
no 
no 

0.0034 

0.0044 

O.<XJ27 
<0.0001 

yes 

yes 
ye., 

no 
O.<XJ32 yes 

Chrysene 0.00003 l 190 yes <0.()(J(Jl no O.<XJ9 yes 
Dibenz(a,h)anthracene O.<XXJ03l <HXJO no <0.0001 no 0.()(XJ96 ye., 
Indeno(l,2,3-cd)pyrene OJXXJ03l <1000 no <0.0001 no 0.()(J<J84 ye., 

Pyrene l l 360 ye., O.<XXJl 7 no 0. (J(J9 no ,=~~~48.l,,,:::,:,:,,.:,,,,,. :,·/::,:,,,,,,,,:,:.,,,,,;:,t,,,;,,,.;,.:.\:,: ,,,,,, •• :-tf\,,,,,,,,:,:::::;,,:,-.:,:,:-·-·=:=fat,,,,,,:,:,:,:,,,:,,,,,,.,;,,,,,.,,,.:_;>,,,,,,,,,,:,:,,,:.,,:f·-::,t,,,,:/,,,,,,,,,,=,=:=:=::-:-:,:-:,:-:,·::':,.#:::i.H:,::,:,:,:-·-:,:,:,:,:,:-:-:-:,:-:,,:,:::::;,,_,,,,,,,,,,,·,:,,.,,,,:,:-:-:-:,:,:,:,:,:,:,·,:,,,,,,,,,,,,,,,,,,·.·,: 
l-Methylnaphthalene 0.24 31,()(JO ye., NA no NA no 
2-Methylnaphthalene 0.24 52,(XXJ yes 0.015 no 0.020 no 
2-Chloronaphthalene 0.49 NA no <0.01 no 0.()(J8l no 
Acenaphthene 0.37 970 yes (J.(J(J09 no 0.012 no 
Acenaphthylene 0.37 NA no OJXXJ26 no 0.(XJ28 no 

Anthracene l.80 <l(XXJ no O.<XXJl4 no 0.0025 no 

Fluoranthene 0.4 <l(XJO no <0.(J(XJl no 0.0013 no 
Fluorene 14.(XJ l,7(J(J yes O.(XJl l no 0.()()80 no 

aphthalene 0.24 6,6(J(J yes (J.(XJl 5 no 0.46 yes 

Phenanthrene l.80 3,S(XJ yes O.(J(J038 no 0.015 no 

Arsenic1 
0.00014 ]I yes 

Chromi\Du 0.18 0.79 yes 
Copper l.4 7.9 yes 
Lead 0.0040 <4 no 

Mercury 0.00015 <0.02 I](.) 

Nickel' 5.6 <2 no 
Vanadium 0.26 l.7 yes 
Zinc ll 2.7 no 

Notes: 
NA= Not Analyzed or Applicable. 
*Wells along site perimeter are AJ..62, B5-R08, C6-58, Co-56, C7-54, D7-5l, D8-50, D8-48 
**Detection limit was great.er than tl1e RBSL and chemical is a class A (.."aJ'ci:nogen. Chemical is genernlly 
associated with petroleum hydrocarbons. Therefore, chemical was conservatively retallled as, a COPHC even 
tl1ough it was not detected. 
1 Arsenic values are based on carcinogenic effects. 
2 

Nickel values are based on asstunption of soluble nickel salts. 

Free product results assume a den~;ty of 1.0 g/cm3 for conversion from mg/kg to mg/I 

(?7HON-464:464D4.xls:16000-533-700x-037.1 

0.0071 yes 0.16 yes 

0.012 no 0.33 yes 
NA no NA no 

<0.fX)2 no 0.32 yes 

0.00033 yes 0.0026 yes 

<0.012 no 0.24 no 
0.012 no 0.24 no 

NA no NA no 



Table D-5: Risk-based Screening Levels (RBSLs) for 
Chemicals of Potential Ecological Concern 

Chevron Hawaii Refmery 
Kapole~ Oahu, Hawaii 

Chemical 
Groundwater RBSLs 

(mg/I) 
Reference 

~~~:::f::::::::::::::::i::O::: ::::::::::::::::::::,,:::::::::::::::::::::::'::::::,::::::::::::::::::::::::::::::, :::::::::::::::::::::::::::::::::ii:::;, 

Benzene I. 7 a 
Ethylbenzene 0.14 a 
Xylenes 
Toluene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 

10 
2.1 

0.0002 
0.0002 
0.0002 
0.0002 
0.0002 

a 

a 

b 

a 

b 

b 
b 

Chrysene 0.0002 b 
Dibenz(a,h)anthracene 0.0002 b 
hldeno(l,2,3-cd)pyrene 0.0002 b 
Pyrene 0.0002 b 
,:,~0¥~1f.#Bt~¥!,:,,,,,,,::?J?, ,:,:::,:,:??P::::,:0::::?0::::?:W::??:=:::=:::=::? ,,,,,?,?:::?::,~:':,:,:,:,:,',!,,, 
1-Methylnaphthalene 0.77 c 
2-Methylnaphthalene 0.77 c 
2-Chloronaphthalene 0.77 c 
Acenaphthene 
Acenaphthylene 
Anthracene 
Fluoranthene 
Fluorene 

0.32 
0.32 
0.77 
0.013 

0.0039 

a 
a,d 

C 

a 
e 

Naphthalene 0.77 a 
Phenanthrene 0.0083 e 

::,~~,·,·:·:~·@:,.,,·,,,,,·,·:~~t~,tt·:·,·,~·:·:·:n.rrt, :·,·,·,·,·,·:·:·:·.·@,·,·,·,·,·,·:·:·,·:n,w:,t,·:·,·,·,·,·,·,,.·,·n=,,·,·t,·:·,r:w·,·,·,·,t,·,·, 
Bis(2-ethylhexyl)phthalate 0.032 e 
:_:::::::::·:::f#./:::::,:,,::·:,:::::::,f::,:,:,::::::::::::::::::::::,.,,:,:::::::::;::::,:::;::,:,:,,<:::::; 

Arsenic 0.036 e 
Chromium 0.21 
Copper 0.0029 
Lead 0.0056 
Mercury ().0()11 

Nickel 0.0082 
Vanadium 0.019 
Zinc 0.081 

Notes: 

NA= Not Available 

(a) HOOH RBCA GPS Non-drinking Water (HOOH, 1995) 
(b) No RBSL available, B(a)P used as ~-urrogate. 
(c) No RBSL available, naphthalene used as surrogate. 
( d) No RBSL available, acenaphthene used as ~-urrogate. 
( e) EPA Ecotox Threshold (EPA, 1996b ). 
(f) EPA A WQC ( 1992b) for continuous exposure, freshwater ~-pecies. 

f 

e 
a 

a 
e 

e 
e 



Chemical 

Benzene 

Table D-6: Screening Analysi• 
Compari.,on or Ecological RBSL• to Maximum Det«ted Chemiral Conrentralion• 

Barkyard• Area ReHned CSM 

Groundwater RBSLs 
(mg/l) 

Chevron Hawaii ReHnery 
Kapolei, Oahu, Hawaii 

Free Product Retain as 
8 

Maximum Detect 
COPEC'/ 

(mg,1) 

Wells Nearest Ocean* 
Maximum Detect in 
Groundwater (rng,1) 

Retain as a 
COPEC'/ 

Dissolved Phase 
Maximum Detect in 
Groundwater (mg,1) 

Retain as a 
COPEC? 

l. 7 <SO no <0.005 no 0.0032 no 
O. l 4 630 yes 0.0097 no 0.054 no 

10 6,250 yes 0.131 no 0.300 no 
2. l 1,000 yes 0.0 I 2 no 0.055 no 

·::=:=:= = ·::,::~~J:~:,;1~1 ~::~;:~;:i:~:::5~it)'t:':·:·:~·:::!1[1~r, ili\::i','.;(::1,i:k ,.,.:,:,:,::H;;'::~:1::;:1i:;11l:l: [:i,:::::::=~;~:'.:'.:'.::::::::::(~::::I:::=:::::=:=~::::::::::::::::::::(::::;::: ::::::,::::::::::::::,:,:::,=,n;~:::::::::::::=,:,:,:,:::(~::::::::::::;:,:l:::::::::::::::,:,:::l:::::::,wm=::::,::=,=,=,::=::::::::::: 
Benzo(a)anthracene 0.0002 <1000 no <0.0001 no 0.0034 yes 
Benzo(a)pyrene 0.0002 <](1(1(1 no <(l.0001 no 0.(1(144 yes 
Benzo(b)lluoranthene 0.0002 <10(1(1 no <0.Cl(l(II no 0.(1(127 yes 
Benzo(k)lluoranthene 0.0002 <[()()() no <0.(1()(11 no <0.(1(1(1[ no 
Benzo(g.h.i)perylene 0.()(102 <1(1(1(1 no <0.(1()(11 no 0.0032 yes 
Chrysene 0.(1()(12 190 yes <0.0001 no 0.(1(19 yes 
Dibenz(a.h)anthracene 0.0002 <l(J(l(I no <().()()(11 no 0.0()(196 yes 
Indeno(l,2,3-cd)pyrene 0.0002 <](J(l(I no <().(1(1()] no 0.(1(1(184 yes 
Pyrene 0.0002 360 yes 0.00017 no 0.009 yes 

~~~•mwwm wm,=,wwwwmmw=,=,;;,q:,,;,m====rm=mmm<=n===m=,=,=,=,,,=,p:m===rwmw=,=w===w===~=~=wmwtw@twmwm===nMW'=tttr=rnwm,mwm=,=tr,;,=wmttwmw 
1-Methylnaphthalene 0. 77 31,0(1(1 yes NA no NA no 
2-Methylnaphthalene 0. 77 52,000 yes (I.O I 5 no 0.020 no 
2-Chloronaphthalene 0. 77 NA 0.008 I no no <(l.01 no 

Acenaphthene 
Acenaphthylene 
Anthracene 

0.32 
0.32 
0.77 

970 

NA 
<1(1(1(1 

yes 
no 
no 

0.(1(109 
0.(1(1(126 

0.00014 

no 
no 
no 

0.012 
0.()(128 
0.(1(125 

no 
no 
no 

Fluoranthene 0.013 <1(1(10 0.(1(113 no no <0.()()(11 no 
0.()(139 1,700 0.008 yes yes 0.1)(11 I no 

0. 77 6,600 yes (1.0015 no 0.46 no 
Phenanthrene 0.0083 3,5(1(1 yes 0.()(1(138 no 0.015 yes 

Arsenic 0.036 II yes 0.(1(171 no 0.16 yes 

Chromium 0.21 0.79 yes 0.012 no 0.33 yes 
Copper 0.0029 7.90 yes NA no NA no 
Lead 0.0056 <4 no <0.002 no 0.32 yes 

Mercury (l.(l{J)) <0.02 no 0.(1(1(133 no 0.()(126 yes 

Nickel 0.0082 <2 no <0.012 no 0.24 yes 
Vanadium 0.019 1.7 yes 0.012 no 0.24 yes 
Zinc 0.081 2.7 yes NA no NA no 

Note.s: 
*Wells along site perimeter are AJ-62, B5-R08, C6-58, C6-56, C7-54, D?-51, D8-50, D8-48 
NA - Not Analyzed or Applicable. 



Chemical 

Table D-7 
Chemicals Eliminated as COPCs 

Backyards Area Refined CSM 
Chevron Hawaii Refinery 

Kapolei, Hawaii 
(Page 1 of2) 

Retained as Retained as 
COPC- Basis for COPC-
Human? Exclusion Ecological? 

Volatile Organic Compounds 

Acetone no QA no 

Benzene no-D RBSL no-D 
yes-L no-L 

Ethylbenzene no-D RBSL no-D 
yes-L yes-L 

Xylenes no-D RBSL no-D 
yes-L yes-L 

Toluene no-D RBSL no-D 
yes-L yes-L 

Semivolatile Organic Compounds - High Molecular Weight PAHs 

Pyrene no-D RBSL yes 
yes-L 

Low Molecular Weight PAHs 

2-Methylnaphthalene no-D RBSL no-D 
yes-L yes-L 

2-Chloronaphthalene no RBSL-D no 
NA; dissolved 
phase below 
RBSL-L 

Acenaphthene no-D RBSL no-D 
yes-L yes-L 

Acenaphthylene no RBSL-D; no 
NA-L 

Anthracene no RBSL-D no 
ND-L 

Fluoranthene no RBSL-D no 
ND-L 

Fluorene no-D RBSL yes 
yes-L 

Basis for 
Exclusion 

QA 

RBSL-D 
ND-L 

RBSL 

RBSL 

RBSL 

RBSL 

RBSL-D 
NA; dissolved 
phase below 
RBSL-L 

RBSL 

RBSL-D; 
NA-L 

RBSL-D 
ND-L 

RBSL-D 
ND-L 

(97H0N-464l464D7. wpd: 16000-533-700x-037) 



Chemical 

Naphthalene 

Phenanthrene 

Other SVOCs 

Bis(2-
ethylhexyl)phthalate 

Metals 

Copper 

Mercury 

Nickel 

Vanadium 

Zinc 

Notes: 
L =LNAPL. 
D = Dissolved Phase. 

Table D-7 
Chemicals Eliminated as COPCs 

Backyards Area Refined CSM 
Chevron Hawaii Refinery 

Kapolei, Hawaii 
(Page 2 of2) 

Retained as Retained as 
COPC- Basis for COPC-
Human? Exclusion Ecological? 

yes no-D 
yes-L 

no-D RBSL yes 
yes-L 

yes-D ND yes-D 
no-L no-L 

no-D NA no-D 
yes-L yes-L 

yes-D RBSL yes 
no-L 

no RBSL yes-D 
no-L 

no-D RBSL yes 
yes-L 

no RBSL no-D 
yes-L 

Unless otherwise noted, designation applies to both dissolved and LNAPL phases. 

BDL = Below detection limit. 
NA= Not analyzed. 
ND = Not detected. 
RBSL = maximum detected concentration below RBSL. 
QA = Common laboratory contaminant and detected in blank. 

Basis for 
Exclusion 

RBSL 

BDL and 
chemical not 
assoc. 
w/petroleum 

NA 

BDL 

RBSL 

(97H0N-464\464D7. wpd: 16000-533-700x-037) 



Table D-8 
Summary of Complete and Potentially Significant Exposure Pathways 

Backyards Area Refined CSM 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 

l'lllllll_, ___ _ 
GROUNDWATER 

Ingestion 
Dermal Contact 
Vapor Inhalation 

Indoor 
Outdoor 

SURFACE WATER <ocEAN} 
Ingestion 
Dermal Contact 
Uptake 

SOIL/DUST 
Incidental Ingestion 
Dermal Contact 
Inhalation of 
Particulates 

EOim 
Ingestion 

Fish and Shellfish 

C-L, F-L 

Under Current Conditions 
Dissolved Phase 

= Under Future Conditions 
LNAPL 

F-D,L 
F-D,L 

F-D,L 

F-D,L 

F-D,L(PR) 

C 
D 
F 
L 
PR = Predators (e.g., pelagic birds and shore birds, aquatic organisms feeding high on the food chain). 

(97H0N-464D8.WPD: 11:i000-533-700x-037J 
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Reference : 
Engineering-Science, Inc.: Report 
RCRA Facility Investigation 
Chevron Hawaii Refinery 
Barber's Point 
Oahu, Hawaii 
November 1993 
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Solid Waste Management Units Questionnaire 
Chevron U.S.A. Inc. 
Hawaiian Refinery 
August 5, 1985 
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Landfarm 

South Surge Pond 

Oxidation Pond # 1 

Oxidation Ponds #2, #J 
Impounding Basin 

IAF (Algae) Pond 

Flare Oily Basin 

Clay Dewatering lmpoundment 

Amine Wash 'Nater lmpoundment 

TEL Weathering Area 

Landfill A 

Landfill B 

Flare Lime Basin 

Sewer Sludge lmpoundment 

Neutralization Pond 

Settling Basin 

North Surge Pond 

Crude Tank Area Impounding Basin 

Tank Field Storm Water Pond 

LPG Area Cooling Water Pond 

South Ocean Pond 
North Ocean Pond 

Waste Pile A 

Waste Pile B 

Waste Pile C 

FCC Catalyst Fines Hoppers 

Empty Drum Storage Area 

API Separator 

IAF Unit 

Foul/Sour Water Tanks 

Foul Water Oxidizer 

Weak Acid Neutralization Sump 

Strong Acid Neutralization Sump 

Alkylation Plant Neutralization Sump 

Clay Dewatering Basin 

Oil Recovery Box 

MEK/Paint Pits 

Note: Locations are approximate 
Some units have been closed and 
may no longer be present . 

LOCATION OF RFI SO 
WASTE MANAGEMENT UNI 

Chevron Hawai i Refi 
Kapole i, Oahu, H< 

FIGURE 



AWQC 
COPC 
HDOH 
PHCs 
PRG 
RBSL 

Validated 
Analytical Data 

Final 
COPCs 

=Ambient Water Quality Criteria 
= Chemical of Potential Concern 
= Hawaii Department of Health 
= Petroleum Hydrocarbon 
= Preliminary Remedial Goal 
= Risk-based Screening Level 

DAMES & MOORE 
A DAMCS & MOORE GROUP COMPANY 16000°542-5405-044 AH 5405C 6fZJl97 

No 

No 

No 

Quantitative 
lier 2 Analysis 
Not Required 

*Key 

Dissolved Phase Groundwater and 
LNAPL RBS Ls - Ecological: 
1. HDOH groundwater action levels -

non-drinking water. 
2. EPA ECOTOX thresholds. 
3. EPA AWQC for protection of aquatic 

life. 
4. RBSLs for surrogate chemicals. 

Dissolved Phase Groundwater and 
LNAPL RBSLs - Human Health: 
1. HDOH groundwater action levels. 
2. Human health AWQC for fish 

ingestion. 
3. EPA Region IX tap water PRGs. 
4. RBSLs for surrogate chemicals. 

FINAL COPC SELECTION PROCESS 
Backyards Area Refined CSM 

Chevron Hawaii Refinery 
Kapolei. Oahu, Hawaii 

FIGURE 0-6 



Source Transport Mechanism Exposure Route 

I 
Current Conditions 

Recreational User I Future Conditions 

LNAPL On-site Worker Off-site Worker On-site Worker Off-site Worker Construction Worker Pacific Ocean 

Release Recreational User 

Flow L-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Incomplete Groundwater 

Dermal Contact 
w/ Groundwater/ l-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete 

Saturated Soils 

Inhalation of 
L-1 Insignificant Incomplete 

Volatilization L 1...1 VOCs/lndoor 
Air 

Incomplete I Complete Incomplete Incomplete Incomplete 

---
Inhalation of l- I 

VOCs/Outdoor Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Air 

Ingestion of Incomplete Incomplete Incomplete (L) 
Fish/Shellfish Insignificant (D) 

I Incomplete Incomplete Incomplete Complete· (L,D) 

Discharge to Ingestion of 
Incomplete Incomplete Incomplete (L) I Incomplete Incomplete Incomplete Complete· (L,D) 

Ocean Surface Water Insignificant (D) 

Dermal Contact 
Incomplete Incomplete Incomplete (L) I Incomplete Incomplete Complete• (L,D) with Surface Incomplete 

Water Insignificant (D) 

Surface Fugitive Dust Inhalation of L-1 Incomplete Incomplete Incomplete I Insignificant Incomplete Complete Incomplete 
Soils Emissions Particulates 

Inhalation of 
L-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Incomplete 

Volatilization t----J-..J Vapors 
Indoor Air 

Inhalation of 
Vapors ~, Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Outdoor Air 

Incidental 
Ingestion ~, Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete 

------
Dermal ~, Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete Contact 

NOTES 
Hypothetical transport; Plume (D) ., Dissolved Phase 
appears stable. "Insignificant" refers to complete exposure rcathways that 

CONCEPTUAL SITE MODEL FOR HUMAN RECEPTORS Contingent upon migration of plume. are not expected to significantly contribute o overall site 
(l) = LNAPL Phase risks. 

Backyards Area Refined CSM 

DAMES & MOORE 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
A DAMfS & MOORE GROUP COMPANY 16000-542-5405-158 ah 5405B 6/23/97 FIGURE D-7 



Current Conditions Future Conditions 
Source Transport Mechanism Exposure Route I Aquatic Terrestrial Terrestrial Terrestrial Aquatic Terrestrial Terrestrial Terrestrial 

Organisms Plants Birds Mammals1'1 Organisms Plants Birds Mammals1'1 

Uptake j-. I Incomplete (L) 
Incomplete Complete(L)* Insignificant (D) 

lnsignificant(D) 

~ Incomplete Incomplete lnsignificant(D) Insignificant 

Vapor 
Inhalation Insignificant Insignificant I Insignificant Insignificant 

Uptake by Ingestion of 
Incomplete Incomplete Incomplete Complete(L)* Insignificant Incomplete Biota Plants 

lnslgnificant(D) 

Ingestion of 
Incomplete Insignificant Insignificant Complete(L)* Insignificant Incomplete Invertebrates 

lnsignificant(D) 

Ingestion of 
Birds Incomplete Insignificant Insignificant Insignificant 

Fish and 
Shellfish Incomplete Incomplete Incomplete I Complete(L,D)*(Pr) lnsignificant(D) Incomplete 

~ 
~estion 

Soils ·lu~ Incomplete Insignificant 

Ingestion ~ Insignificant Insignificant Insignificant Insignificant 

---
Dermal 
Contact ~I Insignificant Insignificant I Insignificant Insignificant 

from Soils 

Inhalation of 
Particulate/ ~ I Insignificant Insignificant I Insignificant Insignificant 

Vapors 

NOTES 
- - - Hypothetical transport; Plume appears stable. (1) Mongoose is the only mammalian wildlife. (Pr) Predator (e.g. Pelagic birds & shore birds; . Contingent upon migration of plume . aquatic organisms feeding high on the 
"Insignificant" refers to complete exposure pathways 

(L) LNAPL phase. 
food chain) 

that are not expected to significantly contribute lo 
overall site risks. (D) Dissolved phase. 

CONCEPTUAL SITE MODEL FOR ECOLOGICAL RECEPTORS 

DAMES & MOORE 
A DAMES & MOORE GROUP COMPANY 16000-542-5405-158 maj A5405A 8/11/97 

Backyards Area Refined CSM 
Chevron Hawaii Refinery 

Kapolei, Oahu, Hawaii 
FIGURE D-8 
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AWQC 
COPC 
HDOH 
PHCs 
PRG 
RBSL 

Validated 
Analytical Data 

Final 
COPCs 

=Ambient Water Quality Criteria 
= Chemical of Potential Concern 
= Hawaii Department of Health 
= Petroleum Hydrocarbon 
= Preliminary Remedial Goal 
= Risk-based Screening Level 

DAMES & MOORE 
A DAMCS & MOORE GROUP COMPANY 16000-542-5405-044 AH 5405C 61'ZJ/97 

No 

No 

No 

Quantitative 
Tier 2 Analysis 
Not Required 

*Key 

Dissolved Phase Groundwater and 
LNAPL RBSLs - Ecological: 
1. HDOH groundwater action levels -

non-drinking water. 
2. EPA ECOTOX thresholds. 
3. EPA AWQC for protection of aquatic 

life. 
4. RBS Ls for surrogate chemicals. 

Dissolved Phase Groundwater and 
LNAPL RBSLs - Human Health: 
1. HDOH groundwater action levels. 
2. Human health AWQC for fish 

ingestion. 
3. EPA Region IX tap water PRGs. 
4. RBS Ls for surrogate chemicals. 

FINAL COPC SELECTION PROCESS 
Backyards Area Refined CSM 

Chevron Hawaii Refinery 
Kapolei, Oahu, Hawaii 

FIGURE 0-6 



Source Transport Mechanism Exposure Route 

I 
Current Conditions 

Recreational User I Future Conditions 

LNAPL On-site Worker Off-site Worker On-site Worker Off-site Worker Construction Worker Pacific Ocean 

Release Recreational User 

Flow Ingestion of L-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Incomplete 
Groundwater Groundwater 

Dermal Contact 
w/ Groundwater/ 1.- I Incomplete Incomplete Incomplete I Incomplete Incomplete Complete Incomplete 

Saturated Soils 

Inhalation of 
L-1 Insignificant Incomplete Incomplete I Complete Incomplete Incomplete Incomplete 

Volatilization LI-I VOCs/lndoor 
Air ---

Inhalation of 1.- I 
VOCs/Outdoor Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Air 

Ingestion of Incomplete Incomplete Incomplete (L) 
Fish/Shellfish Insignificant (D) 

I Incomplete Incomplete Incomplete Complete' (L,D) 

Discharge to Ingestion of 
Incomplete Incomplete Incomplete (L) I Incomplete Incomplete Incomplete Complete' (L,D) 

Ocean Surface Water Insignificant (D) 

Dermal Contact 
Incomplete Incomplete Incomplete (L) I Incomplete Incomplete Incomplete Complete' (L,D) with Surface 

Water Insignificant (D) 

Surface Fugitive Dust Inhalation of L-1 Incomplete Incomplete Incomplete I Insignificant Incomplete Complete Incomplete 
Soils Emissions Particulates 

Inhalation of 
L-1 Incomplete Incomplete Incomplete I Incomplete Incomplete Incomplete Incomplete 

Volatilization i---,.-t Vapors 
Indoor Air 

Inhalation of 
Vapors 1-1 Insignificant Insignificant Insignificant I Insignificant Insignificant Insignificant Insignificant 

Outdoor Air 

Incidental 
~I I Ingestion Incomplete Incomplete Incomplete Incomplete Incomplete Complete Incomplete 

------
Dermal 

1-1 Incomplete Incomplete Incomplete I Incomplete incomplete Complete Incomplete Contact 

NOTES 
Hypothetical transport; Plume (D) "' Dissolved Phase 
appears stable. "Insignificant• refers to complete exposure f athways that 

CONCEPTUAL SITE MODEL FOR HUMAN RECEPTORS Contingent upon migration of plume. are not expected to significantly contribute o overall site 
(L) " LNAPL Phase risks. 
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Current Conditions Future Conditions 
Source Transport Mechanism Exposure Route Aquatic Terrestrial Terrestrial Terrestrial I Aquatic Terrestrial Terrestrial Terrestrial 

Organisms Plants Birds Mammals1'1 Organisms Plants Birds Mammals1'1 

Uptake Incomplete (L) 
Incomplete Complete(L)" Insignificant (0) 

lnsignificant(D) 

~ Incomplete Incomplete lnsignificant(D) Insignificant 

Vapor 
Inhalation Insignificant Insignificant Insignificant Insignificant 

Uptake by Ingestion or 
Incomplete Incomplete Incomplete Complete(L)" Insignificant Incomplete Biota Plants 

lnsignificant(D) 

Ingestion or 
Incomplete Insignificant Insignificant Complete(L)" Insignificant Incomplete Invertebrates 

lnsignificant(D) 

Ingestion or 
Birds Incomplete Insignificant Insignificant Insignificant 

Fish and 
Shellfish Incomplete Incomplete Incomplete Complete(L,D)'(Pr) lnsignificant(D) Incomplete 

r} 
~estion 

Soils J--:~ Incomplete Insignificant 

lng::i. Insignificant Insignificant Insignificant Insignificant 

---
Dermii 
Contact ~I Insignificant Insignificant I Insignificant Insignificant 

from Soils 

Inhalation or 
Particulate/ ~ I 

~ors 
Insignificant Insignificant I Insignificant Insignificant 

NOTES 
- - - Hypothetical transport; Plume appears stable. (1) Mongoose is the only mammalian wildlife. (Pr) Predator (e.g. Pelagic birds & shore birds; . Contingent upon migration of plume . aquatic organisms feeding high on the 
"Insignificant" refers to complete exposure pathways 

(L) LNAPL phase. food chain) 
that are not expected to significantly contribute to 
overall site risks. (D) Dissolved phase. 

CONCEPTUAL SITE MODEL FOR ECOLOGICAL RECEPTORS 
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